
TECHNICAL FISHERY REPORT 90-14 

Alaska Department of Flsh and Game 
Dlvlslon of Commerclal Fisheries 
P.O. BOX 3-2000 
Juneau, Alaska 

October 1990 

Abundance, Age, Sex, and Size Statistics for 

Pacific Salmon in Bristol Bay, 1986 

Henry J. Yuen 
and 
Donald L. Bill 

State of Alaska Steve Cowper, Governor 



The Technical Fishery Report Series was established in 1987, replacing the Technical Data 
Report Series. The scope of this new series has been broadened to include reports that 
may contain data analysis, although data oriented reports lacking substantial analysis will 
continue to be included. The new series maintains an emphasis on timely reporting of 
recently gathered information, and this may sometimes require use of data subject to minor 
future adjustments. Reports published in this series are generally interim; annual, or iterative 
rather than final reports summarizing a completed study or project. They are technically 
oriented and intended for use primarily by fishery professionals and technically oriented 
fishing industry representatives. Publications in this series have received several ?ditorial 
reviews and at least one blind peer review refereed by the division's editor and have been 
determined to be consistent with the division's publication policies and standards. 



ABUNDANCE, AGE, SEX, AND SIZE STATISTICS 
FOR PACIFIC SALMON I N  BRISTOL BAY, 1986. 

BY 

Henry J.  Yuen 

and 

Donald L. B i l l  

Techn ica l  F i s h e r y  Report  No. 90-14 

A laska  Department o f  F i s h  and Game 
D i v i s i o n  of Commercial F i s h e r i e s  

Juneau, A1 as ka 

December 1989 



                                                               (Page intentionally left blank)

file:///C|/Documents%20and%20Settings/MATanner/My%20Documents/Temp/blank%20page.html6/27/2006 1:52:22 PM



AUTHORS 

Henry 3 .  Yuen was formerly a Br i s to l  Bay Research B io log i s t  f o r  t h e  Alaska 
Department of Fish and Game, Divis ion of Commerci a1 F i s h e r i e s ,  333 Raspberry 
Road, Anchorage, AK 99518. He i s  p re sen t ly  t h e  Research B io log i s t  f o r  Lower Cook 
In1 e t  . 
Donald L. B i l l  i s  t h e  Br i s to l  Bay Area Management B io log i s t  f o r  t h e  Alaska 
Department of Fish and Game, Division of Commercial F i s h e r i e s ,  P.O. Box 37, King 
Salmon, AK 99613. 

ACKNOWLEDGMENTS 

A1 aska Department of Fish and Game catch samplers,  tower crews, and s c a l e  r eade r s  
c o l l  ec ted  t h e  d a t a  presented in  t h i s  r e p o r t .  Barry S t r a t t o n  provided t h e  r ev i  sed 
aging of t h e  Nushagak- Igushi k D i s t r i c t  s c a l e  samples. Linda Branni an and Tom 
Sigurdsson reviewed t h i s  document. 



                                                               (Page intentionally left blank)

file:///C|/Documents%20and%20Settings/MATanner/My%20Documents/Temp/blank%20page.html6/27/2006 1:52:22 PM



TABLE OF CONTENTS 

paqe 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L I S T  OF TABLES v i  

L I S T O F F I G U R E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i x  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  L I S T  OF APPENDICES i x  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ABSTRACT x 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

METHODS AND MATERIALS . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

N a k n e k - K v i c h a k  D i s t r i c t  . . . . . . . . . . . . . . . . . . . . . .  5 
E g e g i  k D i s t r i c t  . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
U g a s h i k D i s t r i c t  . . . . . . . . . . . . . . . . . . . . . . . . .  6 
N u s h a g a k - I g u s h i k  D i s t r i c t  . . . . . . . . . . . . . . . . . . . . .  6 
T o g i a k  D i s t r i c t  . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DISCUSSION 8 

L I T E R A T U R E C I T E D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIGURES 101 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  APPENDIX 102 



LIST OF TABLES 

Paqe 

1.  Sockeye salmon i nsho re  r u n  by r i v e r  system, B r i s t o l  Bay, 1986 . . . 12 

2. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  sockeye salmon ca t ch  
and escapement, B r i s t o l  Bay, 1986 . . . . . . . . . . . . . . . . . 13 

3.  Chinook salmon i nsho re  r u n  by r i v e r  system, B r i s t o l  Bay, 1986 . . . 14 

4 .  Chum salmon i nsho re  r u n  by r i v e r  system, B r i s t o l  Bay, 1986 . . . . . 14 

5. P i nk  salmon i nsho re  r u n  by r i v e r  system, B r i s t o l  Bay, 1986 . . . . . 15 

6. Coho salmon i nsho re  r u n  by r i v e r  system, B r i s t o l  Bay, 1986 . . . . . 15 

7. Commercial salmon ca t ch  by p e r i o d  and spec ies,  Naknek-Kvichak 
D i s t r i c t , 1 9 8 6  . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

8 .  Age and sex compos i t i on  o f  sockeye salmon ca t ch  and escapement, 
Naknek-Kvichak D i s t r i c t ,  1986 . . . . . . . . . . . . . . . . . . . 18 

9.  Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  sockeye salmon 
commercial ca t ch  by pe r i od ,  Naknek-Kvichak D i s t r i c t ,  1986 . . . . . 19 

10. Age and sex compos i t i on  o f  sockeye salmon es t imated  ca t ch  and 
escapement, Kv ichak R i ve r ,  1986 . . . . . . . . . . . . . . . . . . 24 

11. D a i l y  sockeye salmon escapement counts,  Kv ichak R i ve r ,  1986 . . . . 25 

12. Age, sex, f o r k  l e n g t h  (mm), and we igh t  ( g )  o f  sockeye salmon 
escapement by pe r i od ,  Kv ichak R i ve r ,  1986 . . . . . . . . . . . . . 26 

13. Age and sex compos i t i on  o f  sockeye salmon es t imated  ca t ch  and 
escapement, Branch R iver ,  1986 . . . . . . . . . . . . . . . . . . 29 

14. Age and sex compos i t i on  o f  sockeye salmon es t imated  ca t ch  and 
escapement, Naknek R iver ,  1986 . . . . . . . . . . . . . . . . . . 30 

15. D a i l y  sockeye salmon escapement counts,  Naknek R i ve r ,  1986 . . . . . 31  

16. Age, sex, f o r k  l e n g t h  (mm), and weight  (g) o f  sockeye salmon 
escapement by pe r i od ,  Naknek R iver ,  1986 . . . . . . . . . . . . . 32 

17. Commercial salmon ca t ch  by p e r i o d  and species,  Egegik D i s t r i c t ,  
1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 

18. Age and sex compos i t i on  o f  sockeye salmon ca t ch  and escapement, 
Egegik D i s t r i c t ,  1986 . . . . . . . . . . . . . . . . . . . . . . . 35 

19. Age, sex, f o r k  l e n g t h  (mm), and weight  (g) o f  sockeye salmon 
commercial ca t ch  by pe r i od ,  Egegik D i s t r i c t ,  1986 . . . . . . . . . 36 



LIST OF TABLES (Continued) 

Paqe 

20. D a i l y  sockeye salmon escapement counts,  Egegik R ive r ,  1986 . . . . . 41 

21. Age, sex, f o r k  l e n g t h  (mm), and we igh t  ( g )  o f  sockeye salmon 
escapement by pe r i od ,  Egegik R ive r ,  1986 . . . . . . . . . . . . . 42 

22. Commercial salmon ca t ch  by p e r i o d  and spec ies,  Ugashik D i s t r i c t ,  
1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 

23. Age and sex compos i t i on  o f  sockeye salmon ca t ch  and escapement, 
U g a s h i k D i s t r i c t ,  1986 . . . . . . . . . . . . . . . . . . . . . . 50 

24. Age, sex, f o r k  l e n g t h  (mm), and weight  ( g )  o f  sockeye salmon 
commercial c a t c h  by pe r i od ,  Ugashik D i s t r i c t ,  1986 . . . . . . . . 51 

25. D a i l y  sockeye salmon escapement counts,  Ugashik R ive r ,  1986 . . . . 55 

26. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  sockeye salmon 
escapement by pe r i od ,  Ugashik R i ve r ,  1986 . . . . . . . . . . . . . 56 

27. Commercial salmon ca t ch  by p e r i o d  and species,  Nushagak D i s t r i c t ,  
1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 

28. Age and sex compos i t i on  o f  sockeye salmon ca t ch  and escapement, 
Nushagak-Igushik D i s t r i c t ,  1986 . . . . . . . . . . . . . . . . . . 61 

29. Age, sex, f o r k  l e n g t h  (mm), and weight  ( g )  o f  sockeye salmon 
commercial ca t ch  by  per iod ,  Nushagak-Igushik D i s t r i c t ,  1986 . . . . 62 

30. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  sockeye salmon 
commercial ca t ch  by per iod ,  I gush i  k-beach s e t  n e t  f i s h e r y ,  1986 . . 66 

31. Age and sex compos i t i on  o f  sockeye salmon es t imated  c a t c h  and 
escapement, Wood R iver ,  1986 . . . . . . . . . . . . . . . . . . . 67 

32. D a i l y  sockeye salmon escapement counts,  Wood R i ve r ,  1986 . . . . . . 68 

33. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  sockeye salmon 
escapement by pe r i od ,  Wood R iver ,  1986 . . . . . . . . . . . . . . 69 

34. Age and sex compos i t i on  o f  sockeye salmon es t imated  ca t ch  and 
escapement, I g u s h i k  R i ve r ,  1986 . . . . . . . . . . . . . . . . . . 72 

35. D a i l y  sockeye salmon escapement counts,  I g u s h i k  R i ve r ,  1986 . . . . 73 

36. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g)  o f  sockeye salmon 
escapement by pe r i od ,  I g u s h i k  R i ve r ,  1986 . . . . . . . . . . . . . 74 



LIST OF TABLES (Cont inued) 

Paqe 

37. Age and sex compos i t i on  o f  sockeye salmon es t imated  c a t c h  and 
escapement, Nuyakuk-Nushagak-Mulchatna system, 1986 . . . . . . . .  76 

38. D a i l y  sockeye salmon escapement counts,  Nuyakuk R iver ,  1986 . . . .  77 

39. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g)  o f  sockeye salmon 
escapement by pe r i od ,  Nuyakuk R i ve r ,  1986 . . . . . . . . . . . . .  78 

40. Age, sex, f o r k  l e n g t h  (mm), and we igh t  ( g )  o f  ch inook salmon 
. . . .  commercial ca t ch  by pe r i od ,  Nushagak-Igushik D i s t r i c t ,  198 81 

41. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  ch inook salmon 
. . . . . .  escapement by p e r i o d  i n  Nushagak-Igushik D i s t r i c t ,  1986 84 

42. Age, sex, f o r k  l e n g t h  (mm), and weight  (g) o f  chum salmon 
commercial ca t ch  by p e r i o d  c a t c h  i n  Nushagak-Igushik D i s t r i c t ,  
1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 

43. Age, sex, f o r k  l e n g t h  (mm), and weight  ( g )  o f  chum salmon 
escapement by p e r i o d  i n  Nushagak R i ve r ,  1986 . . . . . . . . . . .  86 

44. Age, sex, f o r k  l e n g t h  (mm), and weight  (g) o f  coho salmon 
commercial ca t ch  by per iod ,  Nushagak R i ve r ,  1986 . . . . . . . . .  87 

45. Commercial salmon ca t ch  by p e r i o d  and species,  Togiak D i s t r i c t ,  
1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 

46. Age and sex compos i t i on  o f  sockeye salmon ca t ch  and escapement, 
Togiak D i s t r i c t ,  1986 . . . . . . . . . . . . . . . . . . . . . . .  90 

47. Age, sex, f o r k  l e n g t h  (mm), and weight  ( g )  o f  sockeye salmon 
commercial ca t ch  by pe r i od ,  Togiak D i s t r i c t ,  1986 . . . . . . . . .  91 

. . . . .  48. D a i l y  sockeye salmon escapement counts,  Togiak Lake, 1986 96 

49. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  sockeye salmon 
escapement by per iod ,  Togiak Lake, 1986 . . . . . . . . . . . . . .  97 

50. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  ch inook salmon 
commercial ca t ch  by per iod ,  Togiak D i s t r i c t ,  1986 . . . . . . . . .  99 

51. Age, sex, f o r k  l e n g t h  (mm), and we igh t  (g) o f  chum salmon 
commercial ca t ch  by pe r i od ,  Togiak D i s t r i c t ,  1986 . . . . . . . . .  100 

52. Age, sex, f o r k  l e n g t h  (mm), and weight  (g) o f  coho salmon 
commercial ca t ch  by pe r i od ,  Togiak R ive r ,  1986 . . . . . . . . . .  101 



L IST  OF FIGURES 

F i  qures Paqe 

1. B r i s t o l  Bay ma jo r  r i v e r  systems and commercial f i s h i n g  d i s t r i c t s  . . 102 

APPENDIX A 

L I S T  OF APPENDICES 

Paqe 

Catch and escapement o f  sockeye salmon i n  Togiak and Kulukak s e c t i o n s  o f  
Togiak D i s t r i c t  . . . . . . . . . . . . . . . . . . . . . . . . . . 104 



ABSTRACT 

The 1986 salmon escapement and commercial c a t c h  i n  B r i s t o l  Bay were sampled f o r  
age, sex, and s i z e  c o m p o s i t i o n .  R i v e r s  o f  o r i g i n  were e s t i m a t e d  f o r  m ixed  s t o c k  
ca tches  on t h e  b a s i s  o f  escapement age c o m p o s i t i o n .  Catch o f  a l l  s p e c i e s  was 
17,680,269. Sockeye c a t c h  was 15,776,056 and escapement was 7,959,061. Chinook 
c a t c h  was 93,716 and escapement was a t  l e a s t  41,000. Chum c a t c h  was 1,227,135 
and escapement was a t  l e a s t  530,300. P i n k  c a t c h  was 401,287 and escapement was 
587,039. Coho c a t c h  was 182,075 and escapement was a t  l e a s t  82,972. The sockeye 
salmon r u n  was dominated b y  f o u r  m a j o r  age groups:  1.2, 2.2, 1.3, and 1.4. The 
c h i n o o k  salmon r u n  was r e p r e s e n t e d  by  t h r e e  m a j o r  age groups:  1.3,  1.4, and 1.5.  
The chum salmon r u n  was p r e d o m i n a n t l y  age 0.3 and 0 .4 .  Coho salmon were m o s t l y  
age 2.1.  The mean pe rcen tages  o f  males i n  t h e  sockeye, ch inook ,  chum, and coho 
salmon samples were 45%, 57%, 61%, and 54%. The average sockeye salmon was 2.69 
kg and 548 mm. The c h i n o o k  salmon samples averaged 794 mm and 9 .11 kg.  The chum 
salmon samples averaged 567 mm and 2.89 kg.  The coho salmon samples averaged 550 
rnm and 3 .12 kg.  P i n k  salmon were n o t  sampled. 

KEY WORDS: Age c o m p o s i t i o n ,  B r i s t o l  Bay, c a t c h ,  escapement, salmon, l e n g t h  and 
w e i g h t ,  Oncorhynchus sp. ,  sex 



INTRODUCTION 

The Bristol Bay salmon management area includes a l l  waters of A1 aska in Bristol 
Bay east  of a l ine  from Cape Newenham t o  Cape Menshikof (Figure 1 ) .  Commercial 
salmon fishing has typically occurred between the months of May and September, 
with d r i f t  and set  g i l l  nets being the only t w o  legal gear types allowed for 
salmon. Entry into the commercial fishery was 1 imited in 1974. There were 1,834 
d r i f t  and 950 se t  g i l l  net permits issued in 1986. The recent harvest strategy 
has been based on f ive fishing d i s t r i c t s  that  (1)  enable management by discrete  
stocks, ( 2 )  control harvest so that  escapement goals are met, and (3) ensure 
that  the escapement was obtained from a l l  segments of the run. 

Catches of a l l  f ive species of Pacific salmon have been documented for  Bristol 
Bay since 1893. The Alaska Department of Fish and Game (ADF&G) maintains a 
resource monitoring program to  col lect  data from the Bristol Bay catch and 
escapement (summarized annually in the Technical Data Report Series) .  Chinook 
salmon (Oncorhynchus tshawytscha) catch sampling for  age, sex, weight and length 
(AWL)  began in 1956. Sockeye salmon (0. nerka) and chum salmon (0. keta) were 
added in 1957, and coho salmon (0. kitsutch) and pink salmon (0. gorbuscha) were 
included in 1962. The objectives of th i s  sampling program are to  determine the 
age composition of the commercial catch from five fishing d i s t r i c t s  and the 
escapement in nine spawning r ivers .  Age composition i s  used inseason t o  assess 
run strength and timing. Estimates of abundance and age composition by r iver  of 
origin are used postseason t o  prepare a forecast of next year's salmon 
abundance. This report covers the 1986 catch and escapement sampl ing resu l t s .  

METHODS AND MATERIALS 

ADF&G crews a t  escapement counting towers and catch samplers a t  selected 
canneries collected the AWL data. Each f ish was measured t o  the nearest 
millimeter from mid-eye t o  the fork of the t a i l ,  round weight was recorded t o  
the nearest 0.1 kg, and sex was determined from external secondary sexual 
character is t ics .  The accuracy of sex identification has n o t  been tested.  One 
scal e was coll ected when possible from the preferred area of each salmon: i . e . ,  
the l e f t  side of the f ish in an area approximately two rows above the la te ra l  
1 ine transected by a diagonal from the posterior insertion of the dorsal f in  to  
the anterior insertion of the anal fin (Clutter and Whitesel 1956). If scales 
were missing from the preferred area, then a scale was collected from the same 
area b u t  on the right side of the f ish.  If those scales were also missing, then 
scales were collected as close as possible t o  the preferred area with the 
exception of the 1 ateral 1 i ne. The scales were cleaned and mounted on a gum card 
sculptured side up.  An acetate impression was made from the mounted scales.  
Images of scales were magnified 35X. The number of annul i per scale were counted 
t o  determine age. We used the two-digit European notation for  representing 
salmon ages: the f i r s t  d ig i t  i s  the freshwater age, n o t  including the year spent 
in the gravel, while the second d ig i t  i s  the ocean age; total  age of the f ish 
i s  the sum of bo th  d ig i t s  plus one. 

Escapement samples were obtained with beach seines. On the Branch River where 
there was no counting tower, otol i th  samples from spawned o u t  carcasses were 



collected on the spawning grounds for  age determination. The methods are 
described in Russell e t  a l .  1988. The sample sex composition was assumed t o  be 
50% males as neither sex, length, n o r  weight could be determined from the 
decomposed carcasses. 

Commerci a1 catch samples a t  canneries were coll ected whenever the d i s t r i c t s  were 
open t o  commercial fishing. Samplers spread the i r  e f for t s  as uniformly as 
possible among the tenders delivering t o  the processing f a c i l i t i e s .  

Sample periods were derived from sample s ize requirements. Sample s izes  were se t  
such that a l l  of the estimated age class ( i )  proportions p i  from a multinomial 
population of k age groups were simultaneously within a  specified distance d of 
the i r  t rue population age proportions, x i ,  95% of the time (1 - a ) .  T h a t  i s :  

where d and a ,  the confidence 1 eve1 , was chosen t o  be 0.05. Thompson (1987) 
calculated a  maximum sample s ize of 510 for a worse case scenario when three age 
classes were present in equal numbers and d = a = 0.05. Any deviation in the 
number of age classes or unequal contributions by age class required a smaller 
sample s ize of ageable scales.  An allowance was made for unageable scales.  
Actual sample s izes  will therefore n o t  equal 510 as the a  priori compensations 
for unageable scales are not precise. 

Sockeye escapements into some of the lakes were counted from towers constructed 
on the banks of the Kvichak, Naknek, Egegik, Ugashik, Wood, Igushik, Nuyakuk, 
and Togiak Rivers. Salmon were counted for  10 min on each bank of the r iver  
every hour. These 10-min counts were then expanded to estimate hourly 
escapements, and these were accumulated t o  determine the daily escapement. 

During 1986, escapement counting towers were closed early because of budget 
constraints.  Unless stated otherwise, an average daily percentage of total  
escapement was calculated and used t o  estimate the missed data. There was no 
sing1 e  source for  the historical daily escapement counts. Instead, annual daily 
escapement counts were obtained ei ther  from the respective annual management 
reports (e .g . ,  ADF&G 1986) or abundance, age, sex, and s ize s t a t i s t i c s  technical 
fishery reports ( e .g . ,  Yuen and Bill 1988). 

The historical Egegi k River escapement through 15 July was calculated t o  be 
85.28% of the total  escapement. Similarly, the Nuyakuk River escapement t h r o u g h  
2 2  July was 96%, and the Ugashik and Wood Rivers escapements through 23 July 
were 92.33% and 99%, respectively. 

Daily escapement estimates in the Kvichak River between 19-27 July was 
supplemented with an aerial survey made on 21 July and from counts made by the 
tower crew leader on 2 2 ,  23, and 24 July. Estimates of daily escapement in the 
Naknek River between 16 and 26 July were also supplemented with an escapement 
t o  Naknek River harvest ra t io  when the Naknek in-r iver  fishery was active i  . e . ,  
using the r a t io  of the 10-15 July escapement counts t o  the 9-19 July catches in 
the Naknek River Special Harvest Area ( i . e . ,  the in-r iver  f ishery) .  



For t h e  Igushik River ,  d a i l y  escapement counts  from l a t e - r u n  t iming yea r s  only 
( i  . e . ,  1960, 1972, 1976, and 1981) was used t o  ca l cu la t ed  t h e  average d a i l y  
escapement percentage f o r  t h e  period between 16-23 J u l y .  The magnitude and t rend  
of t he  escapement est imated accordingly was v e r i f i e d  by a e r i a l  surveys.  The 
escapement on 24 J u l y  was est imated sepa ra t e ly  from an average d a i l y  percentage 
of t o t a l  escapement using d a t a  from 1958 through 1985. 

Sockeye escapements in  t h e  Branch, Snake, Nushagak, and Mulchatna Rivers  p lus  
several  Togiak D i s t r i c t  systems and escapements of o t h e r  spec i e s ,  were es t imated  
through a e r i  a1 surveys (Russel 1 e t  a1 . 1988).  

Br i s to l  Bay ca tch  i n  numbers of f i s h  were obtained from s a l e s  r e c e i p t s  known as  
f i s h  t i c k e t s  which document each s a l e  by a l i censed  fishermen t o  a processor  
(IBM run dated 11/21/89). Sockeye salmon of Br i s to l  Bay o r i g i n  caught by t h e  
Japanese mothership f i s h e r y  and by t h e  South Peninsula June sockeye f i s h e r y  a r e  
not presented in  t h i s  document but can be found in  Cross and S t r a t t o n  (1988),  
S t r a t t o n  and Cross (1990),  and S t r a t t o n  ( i n  p r e s s ) .  

A r i v e r  of o r i g i n  had t o  be est imated f o r  t h e  mixed r i v e r  s tock  ca tches  of 
sockeye salmon in t h e  Naknek-Kvichak and Nushagak D i s t r i c t s  t o  determine t o t a l  
r e tu rn  by r i v e r .  The r i v e r  of o r i g i n  f o r  each age c l a s s  was est imated from t h e  
r a t i o  of escapements of t h a t  age c l a s s  in  t h e  con t r ibu t ing  r i v e r s  by 

where: Ci,j ,k = est imated catch of f i s h  from r i v e r  i of age j and sex k, 
Cj,, = mixed s tock  catch of f i s h  of age j and sex k ,  
Eit j , ,  = escapement f i s h  from r i v e r  i of age j and sex k ,  and 
n = number o r  r i v e r s  con t r ibu t ing  t o  t h e  mixed s tock  ca tch .  

I f  an age c l a s s  appeared in  the ca tch  but not t h e  escapement, then i t  was 
assigned (1)  e n t i r e l y  those  r i v e r s  having r e t u r n s  from t h e  same brood yea r  and 
f reshwater  age in  t h e  preceding o r  fol lowing-year ,  o r  (2 )  a l l  t h e  r i v e r s  i n  t h a t  
d i s t r i c t  (according t o  t h e  r a t i o  of t o t a l  escapements).  I f  t h e r e  were any 
rounding e r r o r s  i n  an age c l a s s ,  t h e  adjustment was made i n  t h e  l a r g e s t  age and 
sex group. 

Addi t iona l ly ,  t h e  Igushik beach s e t  ne t  ca tch  was assigned e n t i r e l y  t o  t h e  
Igushik River a s  t h e  r i v e r  of o r i g i n .  There a r e  few l ake  r ea r ing  a reas  on t h e  
Nushagak and Mulchatna Rivers .  Most sockeye salmon from those  two r i v e r s  migrate  
t o  sea e a r l i e r  than o the r  Br i s to l  Bay salmon as  age-0. smolt.  Therefore,  a l l  
age-0 ( i  . e . ,  age 0 .1 ,  0.2,  0.3,  and 0.4)  sockeye salmon in  t h e  Nushagak-Igushik 
D i s t r i c t  harves t  were assigned t o  t h e  Nushagak-Mulchatna system as  a r i v e r  of 
o r i g i n  unless  age-0 spawners were found in  t h e  escapement of t h e  o t h e r  r i v e r s  
of t h i s  dra inage  system, i . e . ,  Wood, Igushi k, o r  Nuyakuk. For t h e  same reasons ,  
none of t h e  age-1,  - 2 ,  o r  -3 sockeye salmon in  t h e  Nushagak-Igushik D i s t r i c t  
harves t  were assigned t o  t h e  Nushagak-Mulchatna River system. None of t h e  
Nushagak D i s t r i c t  d r i f t  ne t  ca tch  was assigned t o  t h e  Snake River because t h e  



snake r i v e r  escapement was l e s s  than 2% of t h e  t o t a l  Nushagak-Igushik D i s t r i c t  
escapement. 

RESULTS 

Catch of a l l  spec i e s  t o  Br i s to l  Bay t o t a l e d  17,680,269. The t o t a l  sockeye salmon 
catch was 15,776,056, while  t h e  escapement was 7,959,061 (Table 1 ) .  Catch and 
escapement samples were a v a i l a b l e  from a l l  f i s h i n g  d i s t r i c t s  and a l l  r i v e r s  
except f o r  t h e  Snake, Nushagak and Mulchatna Rivers.  The dominant age groups 
were 12.81% age 1 .2 ,  42.56% age 1 .3 ,  29.62% age 2 .2 ,  and 13.30% age 2.3.  The 
average sockeye length  was est imated t o  be 548 mm,  and t h e  average weight was 
est imated t o  be 2.69 kg. There were s l i g h t l y  more females (54.84 %) than males 
in  t h e  t o t a l  r u n  (Table 2 ) .  

Not included i n  t h e s e  t a b l e s  a r e  t h e  Japanese high seas  mothership f i s h e r y  
harves t  of Br i s to l  Bay sockeye salmon. The r enego t i a t i on  of t h e  In t e rna t iona l  
North P a c i f i c  F i she r i e s  Commission t r e a t y ,  which f i r s t  went i n t o  e f f e c t  f o r  t h e  
1978 f i s h i n g  season,  cont inues t o  r e s t r i c t ,  by a rea  and t ime,  t h e  movements and 
f i s h i n g  p a t t e r n s  of t h e  Japanese land-based and mothership f l e e t .  This  
cur ta i lment  has markedly reduced high seas  i n t e r c e p t i o n s  of Bri s t01  Bay sockeye 
salmon. The Japanese high seas  mothership f l e e t  caught only 34,000 maturing 
sockeye salmon of Br i s to l  Bay o r i g i n  during t h e  spr ing  of 1986 and 264,000 
immature salmon during t h e  spr ing  of 1985. Both would have re turned  t o  Br i s to l  
Bay during t h e  summer of 1986. The combined in t e rcep t ion  on t h e  high seas  was 
1 e s s  than 1% of t h e  t o t a l  1986 Bay sockeye r u n .  This i s  we1 1 be1 ow e a r l  i e r  yea r s  
when i n t e r c e p t i o n s  of several  mi l l i on  salmon were common. 

Sockeye salmon of Br i s to l  Bay o r i g i n  a r e  a l s o  in t e rcep ted  in  t h e  June South 
Alaska Peninsula  sockeye f i s h e r y .  This a r ea ,  which has no loca l  sockeye salmon 
s tocks ,  i s  a l l o c a t e d  a  quota of 8.3% of t h e  pro jec ted  Br i s to l  Bay sockeye 
ha rves t .  In 1986 t h e  ac tua l  South Alaska Peninsula catch was 470,000 o r  2.9% of 
t he  t o t a l .  None of t h e  South Peninsula catch i s  incorporated in  t h e s e  t a b l e s .  

Total chinook salmon catch was 93,716, and t o t a l  escapement was a t  l e a s t  41,000 
(Table 3 ) .  Most of t h e  ca tch  was from t h e  Nushagak and Togiak D i s t r i c t s .  Catch 
samples were obtained from both d i s t r i c t s ,  while escapement samples were 
c o l l e c t e d  only in  t h e  Nushagak D i s t r i c t .  A small sample of s i x  was a l s o  
c o l l  ec ted  from Egegi k but not repor ted  below. The chinook samples were comprised 
of t h r e e  major age groups: 1 .3 ,  1 .4,  and 1 .5 .  Males c o n s t i t u t e d  57% of t h e  
samples. The chinook salmon in  t h e  samples averaged 794 mm and 9.11 kg. 

Total chum salmon ca tch  was 1,227,135, and t o t a l  escapement was a t  l e a s t  530,300 
(Table 4 ) .  Almost ha l f  of t h e  ca tch  was from t h e  Nushagak D i s t r i c t .  Most of t h e  
escapement was from t h e  Nushagak and Togiak D i s t r i c t s .  Catch samples were 
obtained in  both d i s t r i c t s ,  while escapement samples were c o l l e c t e d  in  t h e  
Nushagak D i s t r i c t  only.  Catch samples of  35 and 2 1  from Naknek and Egegik were 
a l s o  c o l l e c t e d  but not repor ted  below. The chum salmon run were predominantly 
age 0 .3  and 0.4.  The samples were 61% males. The chum salmon sampled averaged 
567 mm and 2.89 kg. 



T o t a l  p i n k  salmon c a t c h  was 401,287, and t o t a l  escapement was a t  l e a s t  587,039 
(Tab le  5 ) .  The b u l k  of  t h e  h a r v e s t  was f r o m  t h e  Nushagak D i s t r i c t ,  w h i l e  most 
o f  t h e  escapement were f r o m  t h e  Naknek and Branch R i v e r s .  N e i t h e r  c a t c h  n o r  
escapement samples were c o l l e c t e d  t h i s  y e a r  due t o  budge ta ry  c o n s t r a i n t s .  

T o t a l  coho salmon c a t c h  was 182,075, and t o t a l  escapement was a t  l e a s t  82,972 
(Tab l  e 6 ) .  Most  o f  t h e  c a t c h  were f r o m  t h e  Nushagak and Tog iak  D i s t r i c t s .  Catch 
samples were c o l l e c t e d  i n  b o t h  d i s t r i c t s .  A sma l l  escapement sample o f  73 was 
c o l l e c t e d  f r o m  t h e  Nushagak escapement b u t  n o t  r e p o r t e d  below. The coho salmon 
sample were m o s t l y  age 2.1. Males were 54% o f  t h e  samples. The coho salmon 
sampled averaged 550 mm and 3.12 kg. 

Naknek-Kvichak D i s t r i c t  

Most o f  t h e  3.3 m i l l i o n  salmon i n  t h e  Naknek-Kvichak D i s t r i c t  commercial c a t c h  
were sockeye salmon (Tab le  7 ) .  T h i s  d i s t r i c t  i n c l u d e s  t h e  S p e c i a l  H a r v e s t  Area 
w i t h i n  t h e  Naknek R i v e r .  There a r e  t h r e e  r i v e r s  d r a i n i n g  i n t o  t h e  Naknek-Kvichak 
D i s t r i c t :  Kv ichak,  Naknek and Branch. T h i s  d i s t r i c t ' s  sockeye salmon c a t c h  p l u s  
escapement f r o m  t h e  t h r e e  r i v e r s  t o t a l e d  6,279,318 (Tab le  8 ) .  The c a t c h  
compr ised o f  59.52% females.  The dominant age groups were 8.77% age 1.2, 53.02% 
age 1.3, 18.14% age 2.2, and 19.6% age 2.3. Mean l e n g t h  was 559 mm (Tab le  9 ) .  
Because t h e r e  a r e  t h r e e  r i v e r s  d r a i n i n g  i n t o  t h e  Naknek-Kvichak D i s t r i c t ,  r i v e r s  
o f  o r i g i n  were e s t i m a t e d  f o r  t h e  d i s t r i c t  sockeye c a t c h  t o  d e r i v e  a t o t a l  r u n  
by r i v e r .  

The e s t i m a t e d  Kv ichak  R i v e r  sockeye salmon c a t c h  was 786,659. Add ing an 
escapement o f  1,179,322 m i l l i o n  t o  t h i s  e s t i m a t e d  c a t c h  l e d  t o  a K v i c h a k  R i v e r  
t o t a l  r u n  o f  1,965,981 sockeye salmon (Tab le  10) .  D a i l y  escapement coun ts  a r e  
p r e s e n t e d  i n  Tab l  e 11. The escapement was 56.18% female.  The dominant age groups 
were 25.08% age 1.2, 8.83% age 1.3, 48.94% age 2.2, and 16.94% age 2.3. Mean 
l e n g t h  was 546 mm (Tab les  12).  

The Branch R i v e r  t o t a l  r u n  o f  sockeye salmon was 396,916 f r o m  an e s t i m a t e d  c a t c h  
o f  166,736 and an escapement o f  230,180 (Tab le  13 ) .  The Naknek R i v e r  t o t a l  r u n  
o f  sockeye salmon was 3,916,419 based on an e s t i m a t e d  c a t c h  o f  1,938,774 and an 
escapement o f  1,977,645 (Tab le  14 ) .  The Naknek R i v e r  d a i l y  escapement coun ts  a r e  
p resen ted  i n  Tab le  15. The Naknek escapement was 53.41% females.  The dominant 
age groups were 6.22% age 1.2, 58.53% age 2.2, 14.99% age 1.3, and 19.92% age 
2.3.  Mean l e n g t h  was 558 mm (Tab le  16) .  

Egegik D i s t r i c t  

The Egegik  D i s t r i c t  commercial salmon h a r v e s t  was a lmost  5.0 m i l l i o n  f i s h ,  o f  
wh ich 4 .8  m i l l i o n  were sockeye salmon (Tab le  17).  T o t a l  run o f  sockeye c a t c h  
p l u s  escapement i n  t h i s  d i s t r i c t  was 6,004,256 ( n o t  i n c l u d i n g  430 escapement i n  
K i n g  Salmon R i v e r ,  Tab l  e 18) .  The c a t c h  was 55.82% females.  The dominant age 
groups were 15.55% age 1.2, 17.45% age 1.3, 53.34% age 2.2, and 13.34% age 22.3. 
Mean w e i g h t  was 2.60 kg, and mean 1 eng th  was 547 mm (Tab l  e 19) .  The Egegi k R i v e r  
d a i l y  escapement coun ts  a r e  p resen ted  i n  Tab le  20. The escapement was 50.44% 
females.  The dominant  age groups were 19.69% age 1.2, 6.06% age 1.3, 54.56% age 
2.2, and 18.33% age 2.3 (Tab le  21).  



Ugashik D i s t r i c t  

The t o t a l  commercial salmon ca t ch  i n  t h e  Ugashik D i s t r i c t  was over  5 .1  m i l l i o n  
f i s h  o f  which 5.0 m i l l i o n  were sockeye salmon (Table  22) .  T o t a l  sockeye r u n  o f  
ca t ch  p l u s  escapement was 6,004,442 ( n o t  i n c l u d i n g  9,780 and 4,310 escapements 
i n  t h e  Dog Salmon R i v e r  and Mother Goose System, Tabl e 23). The ca t ch  was 50.93% 
males. The dominant age groups were 7.47% age 1.2, 42.56% age 1.3, 36.99% age 
2.2, and 12.47% age 2.3. Mean we igh t  was 2.80 kg, and mean l e n g t h  was 562 mm 
(Tabl  e 24).  The Ugashi k R i v e r  d a i l y  escapement counts  a re  p resen ted  i n  Tabl e 25. 
The escapement was 66.53% females. The dominant age groups were 4.70% age 1.2, 
42.04% age 1.3, 36.40% age 2.2, and 16.18% age 2.3 (Tab le  26). 

Nushagak- lgush ik  D i s t r i c t  

Over 3.6 m i l l i o n  salmon o f  a l l  spec ies were harves ted  i n  t h e  Nushagak-Igushik 
D i s t r i c t  (Tab le  27) .  Table  28 p resen ts  a Nushagak-Igushik D i s t r i c t  i n sho re  r u n  
o f  sockeye salmon o f  4,667,591. Th i s  t o t a l  i n c l udes  a mixed s t o c k  ca t ch  o f  
2,565,300 f rom t h e  Nushagak-Igushik D i s t r i c t  (Table  29) ,  a ca t ch  o f  154,013 o f  
I g u s h i k  o n l y  f i s h  f rom I g u s h i k  beach s e t  n e t s  (Table  30),  p l u s  escapements f rom 
t h e  Wood, I gush i k ,  and Nuyakuk R i ve rs .  I t  does n o t  i n c l u d e  escapements o f  
168,340 i n  t h e  Nushagak-Mulchatna system and 16,780 i n  t h e  Snake R i v e r  (Tab le  
1 ) .  The Nushagak-Igushi  k D i s t r i c t  catch,  which does n o t  i n c l u d e d  t h e  I g u s h i  k 
beach s e t  n e t  ca tch ,  was 58.78% females. The dominant age groups were 9.64% age 
0.3, 14.81% age 1.2, 67.38% age 1.3, and 5.93% age 2.3. Mean we igh t  was 3.17 kg, 
and mean l e n g t h  was 554 mm (Tab le  29).  The I g u s h i  k beach s e t  n e t  ca t ch  was 
50.24% males. The dominant age groups were 4.15% age 0.3, 8.78% age 1.2, 74.39% 
age 1.3, 3.66% age 2.2, and 8.29% age 2.3. Mean we igh t  was 3.17 kg, and mean 
1 ength was 564 mm (Tabl  e 30 ) .  

There a re  f i v e  r i v e r  systems t h a t  d r a i n  i n t o  t h e  Nushagak D i s t r i c t :  Wood, 
I gush i k ,  Nuyakuk, Snake, and Nushagak R i ve rs .  To determine t h e  t o t a l  r u n  o f  
sockeye salmon t o  each o f  t h e  Wood, I gush i k ,  and Nuyakuk-Nushagak-Mulchatna 
system, t h e  r i v e r s  o f  o r i g i n  were es t imated  f o r  t h e  ca t ch  i n  t h e  
Nushagak-Igushik D i s t r i c t ,  l e s s  t h e  I g u s h i k  beach s e t  n e t  ca tch .  

The t o t a l  sockeye salmon r u n  t o  t h e  Wood R i v e r  was es t imated  t o  be 1,772,324 
(Tab le  31) which i nc l udes  an es t imated  ca t ch  o f  953,672. The Wood R i v e r  d a i l y  
escapement counts  a re  presented i n  Table 32. The sex composi t ion was 52.20% 
males. The dominant age groups were 30.74% age 1.2, 59.40% age 1.3, 4.74% age 
2.2, and 4.94% age 2.3. Mean l e n g t h  was 539 mm (Tab le  33).  

The t o t a l  r u n  t o  t h e  I g u s h i k  R i v e r  was es t imated  t o  be 876,735 (Table  34), 
comprised o f  an es t imated  ca t ch  o f  569,007 i n  t h e  Nushagak-Igushik D i s t r i c t  
(Table  29) and an escapement o f  307,728. It does n o t  i n c l u d e  t h e  154,013 ca t ch  
f rom t h e  I g u s h i k  beach s e t  n e t  f i s h e r y  (Tab le  30) .  The I g u s h i  k R i v e r  d a i l y  
escapement counts  a re  presented i n  Table  35. The sex compos i t i on  was 63.62% 
ma1 es.  The dominant age groups were 6.78% age 1.2, 87.40% age 1.3, and 5.42% age 
2.3. Mean l e n g t h  was 571 mm (Tab le  36 ) .  

The headwaters o f  t h e  Nushagak r i v e r  system i n c l u d e  t h e  Nuyakuk R i v e r  ( T i k c h i k  
and o t h e r  connected l a k e s ) ,  t h e  Mulchatna R i ve r ,  as we1 1 as t h e  Nushagak R i v e r .  
A t o t a l  r u n  o f  sockeye salmon t o  t h e  Nuyakuk-Nushagak-Mulchatna system o f  



2,186,872 i s  p r e s e n t e d  i n  Tab le  37. T h i s  t o t a l  i n c l u d e s  an e s t i m a t e d  c a t c h  o f  
1,196,634 p l u s  an escapement o f  168,340 i n  t h e  Nushagak and Mu lcha tna  R i v e r s  
e s t i m a t e d  f r o m  a e r i a l  surveys (Tab le  1 ) .  The Nuyakuk R i v e r  d a i l y  escapement 
coun ts  a r e  p r e s e n t e d  i n  Tab le  38. Sex c o m p o s i t i o n  was 54.89% females.  The 
dominant age groups were 2.01% age 0.2, 6.04% age 1.2, 82.53% age 1.3, and 8.42% 
age 2.3. Mean l e n g t h  was 549 mm (Tab le  39 ) .  

Sex c o m p o s i t i o n  o f  t h e  ch inook  c a t c h  was 55.42% males.  The dominant age groups 
were 3.17% age 1.2, 38.39% age 1.3, 47.14% age 1.4, and 9.98% age 1.5. Mean 
l e n g t h  was 803, mm and mean w e i g h t  was 9.56 kg  (Tab le  40).  Sex c o m p o s i t i o n  o f  
t h e  c h i n o o k  escapement was 51.06% females.  On ly  t h r e e  age groups were d e t e c t e d  
i n  t h e  sma l l  escapement sample: 40.43% age 1.3, 57.45% age 1.4, and 2.13% age 
1.5. Mean l e n g t h  was 823 mm (Tab le  41).  

Sex c o m p o s i t i o n  o f  t h e  chum c a t c h  was 71.82% ma1 es. The dominant age groups were 
85.15% age 0.3, and 14.55% age 0.4. Mean l e n g t h  was 560 mm, and mean w e i g h t  was 
3.00 kg (Tab l  e 42).  Sex c o m p o s i t i o n  o f  t h e  chum escapement was 57.76% ma1 es . The 
dominant age groups i n  t h e  escapement were 80.90% age 0.3 and 18.32% age 0.4.  
Mean l e n g t h  was 579 mm (Tab le  43).  

Sex c o m p o s i t i o n  o f  t h e  coho c a t c h  was 50.98% males.  Age-2.1 f i s h  compr ised 
96.73% o f  t h e  sample. Mean l e n g t h  was 531 mm and mean w e i g h t  was 6.47 kg (Tab le  
44) .  

Togiak D i s t r i c t  

The Tog iak  D i s t r i c t  had a h a r v e s t  o f  n e a r l y  0.7 m i l l  i o n  f i s h .  Almost h a l f  (45%) 
o f  t h e  spec ies  h a r v e s t e d  were sockeye salmon (Tab le  45) .  The sockeye c a t c h  
i n c l u d e s  191,158 f r o m  t h e  Tog iak  S e c t i o n ,  100,466 f r o m  t h e  Ku lukak  S e c t i o n ,  
13,509 f r o m  t h e  Matogak Sec t ion ,  and 3,555 f r o m  t h e  Osv iak  S e c t i o n .  The t o t a l  
sockeye salmon r u n  o f  477,072 (Tab l  e 46) does n o t  i n c l u d e  35,000 spawners i n  t h e  
1 ower T o g i a k  R i v e r  and t r i b u t a r i e s ,  42,800 i n  t h e  Ku l  ukak R i v e r ,  and 25,000 f r o m  
o t h e r  systems (Tab le  1 ) .  

The Tog iak  D i s t r i c t  sockeye salmon c a t c h  was 54.68% females.  The dominant  age 
groups were 13.35% age 1.2, 80.86% age 1.3, 2.21% age 2.2, and 3.57% age 2.3. 
Mean w e i g h t  was 3.13 kg, and mean l e n g t h  was 556 mm (Tab le  47).  D a i l y  sockeye 
escapement coun ts  f o r  Tog iak  Lake a r e  p resen ted  i n  Tab le  48. The T o g i a k  Lake 
escapement was 54.29% females.  The dominant age groups were 33.71% age 1.2, 
63.82% age 1.3, and 1.37% age 2.3 (Tab le  49). Catch and escapement i n  t h e  Tog iak  
D i s t r i c t  summarized by e i t h e r  Tog iak  o r  Ku lukak Bay a r e  p resen ted  i n  Appendix 
A. 

The Tog iak  D i s t r i c t  ch inook  salmon c a t c h  was 73.55% males.  The dominant age 
groups were 18.23% age 1.2, 48.90% age 1.3, 16.43% age 1.4, and 9.02% age 1.5.  
Mean w e i g h t  was 7.62 kg, and mean l e n g t h  was 716 mm (Tab le  50) .  

The Tog iak  D i s t r i c t  chum salmon c a t c h  was 56.51% females.  The dominant age 
groups were 68.07% age 0.3 and 29.83% age 0.4. Mean w e i g h t  was 2.70 kg,  and mean 
1 ength  was 569 mm (Tab l  e 51 ) .  



The Togiak D i s t r i c t  coho ca tch  was 58.00% males. The dominant age group was 
94.50% age 2.1.  Mean weight was 3.38 kg, and mean length  was 576 mm (Table 52) .  

DISCUSSION 

The catch numbers i n  t h i s  r epo r t  were obtained from t h e  f i n a l  compilat ion of 
s a l e s  r e c e i p t s  given t o  fishermen by buyers a t  t h e  t ime of d e l i v e r y  (commonly 
r e f e r r e d  t o  a s  f i s h  t i c k e t s ) .  The f i n a l  compilation was dated 21 November 1989, 
3 yea r s  a f t e r  t h e  f i s h e r y .  This  may be t h e  l a s t  yea r  t h a t  an annual r e p o r t  of 
abundance, age, sex ,  and s i z e  composition f o r  Bri s t01  Bay w i l l  be based on a 
f i n a l  f i s h  t i c k e t  summary. In an e f f o r t  t o  provide a t imely  r e p o r t ,  f u t u r e  
e d i t i o n s  of t h i s  r e p o r t  may be based on t h e  f i n a l  opera t ions  r e p o r t s  prepared 
by t h e  f i s h  processors ;  t h i s  da t a  may d i f f e r  s l i g h t l y  from t h e  f i n a l  ca tch  
numbers der ived  from f i s h  t i c k e t s .  

When t h i s  r e p o r t  was being prepared,  a1 1 s c a l e s  col l  ec ted  between 1980 and 1988 
from t h e  Nushagak-Igushi k D i s t r i c t  ca tch  and escapement ( i  . e . ,  Portage Creek, 
Nuyakuk, Wood and Igushik Rivers)  were being re-aged.  This r e p o r t  incorpora tes  
t h e  rev ised  aging of t h e  1986 samples. I t  does not incorpora te  t h e  r e - ag ing  of 
s c a l e s  from any o t h e r  year  and consequently w i l l  no t  present  t h e  t o t a l  r e t u r n  
from brood y e a r  escapement by r i v e r  t a b l e s  in  an appendix. S t r a t t o n  ( i n  p re s s )  
wi l l  p resent  t h a t  information h i s  r e p o r t .  Likewise, t h i s  r e p o r t  wi l l  not 
summarize t h e  i n t e r c e p t i o n  ca tches  repor ted  by t h e  Japanese mothership f i s h e r y  
and by t h e  South Peninsula June sockeye f i s h e r y  a s  some of i t  i s  based on t h e  
Br i s to l  Bay age composition p re sen t ly  being reviewed. Prel iminary summaries can 
be found in Cross and S t r a t t o n  (1988) and S t r a t t o n  and Cross (1990). The rev ised  
summaries based on t h e  re-aged s c a l e s  can be found in S t r a t t o n  ( i n  p r e s s ) .  

There i s  a de lay  between t h e  time t h a t  salmon a r e  harvested in  t h e  commercial 
f i s h e r y  (Tables 7 ,  17, 2 2 ,  27, and 45) and t h e  time t h a t  they  appear in  t h e  
escapement and can be counted (Tables 11, 15, 20, 25, 32, 35, 38, and 48) .  A 
complete d i scuss ion  on l a g  t ime,  how i t  i s  c a l c u l a t e d ,  and how i t  a f f e c t s  
management, can be found in Yuen e t  a1 (1988).  A complete d iscuss ion  on t h e  1986 
escapement and t h e  r e l a t e d  escapement goa ls  can be found in ADF&G (1987).  
Although t o t a l  r e t u r n  from brood yea r  escapements s t a t i s t i c s  were not presented 
in  t h i s  r e p o r t ,  t h a t  information i s  used in  preparing t h e  annual f o r e c a s t  of run 
s i z e .  Detai led d i scuss ions  on t h e  1986 f o r e c a s t  methods and performance can be 
found in Fried and Yuen (1986). A discuss ion  of t h e  chinook salmon r e t u r n  from 
escapement by brood yea r  f o r  t h e  Nushagak River can be found in Nelson (1987). 
A complete d i scuss ion  of t h e  r egu la t ions  and emergency o rde r s  i n  e f f e c t  f o r  t h e  
1986 f i s h e r y  can be found in ADF&G 1987. 
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TABLES 



Tab le  1. Sockeye salmon inshore  r u n  by r i v e r  system, B r i s t o l  
Bay, 1986. 

System Catch Escapement Run 

Kvichak R i v e r  
Branch R i v e r  
Naknek R i v e r  

Naknek-Kvichak D i s t r i c t  2,892,171 

Egegi k R i v e r  
K ing  Salmon R i v e r  

Egegi k D i s t r i c t  4,852,935 

Ugashik R i v e r  
Dog Salmon R i v e r  
Mother Goose System 

Ugashi k D i s t r i c t  5,002,949 

Wood R i v e r  
I g u s h i k  R i v e r  
Nuyakuk R i v e r  
Nushagak-Mulchatna R i v e r  
Snake R i v e r  

Nushagak-Igushik D i s t r i c t  2,719,313 

Togiak Lake 
Togiak R i v e r  and T r i b u t a r i e s  
Kul  ukak System 
Othera 

Togi  ak D i s t r i c t  308,688 

B r i s t o l  Bay T o t a l  15,776,056 

a Ungal i k t h l  uk, Osvi ak, Matogak, and S lug  R i v e r  Systems. 



Table 2. Age, sex, fork length (inn), and weight (g) of sockeye salmon catch and escapement, B r i s t o l  Bay, 1986. 

Age Group 

0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 ~ o t a l ~  

Males 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Females 
Percent 
Mean Length 

I 
w Std. Er ro r  
w Sample Size 
I 

Mean Weight 
Std. Error  
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error  
Sample Size 

Meanweight 1.08 3.02 2.23 
Std. Error  .07 .05 
Sample Size 1 33 126 

a does not include escapements t o  Dog Salmon River, Mother Goose System. Nushagak-Mulchatna Rivers, Snake River. Lower Togiak 
River and t r i b u t a r i e s .  Kulukak and other systems i n  the Togiak D i s t r i c t .  



Table 3. Chinook salmon inshore run by river system, Bristol Bay, 1986. 

Escapement 

System Catch Index Total Run 

Branch River 7,200 
Naknek Rivera 7,769 

Naknek-Kvichak District 3,188 14,969 18,157 

Egegik Riverb 215 
King Salmon ~iver' 317 

Egegik District 1,883 532 2,415 

Dog Salmon RAver 
Mother Goose 
Upper Ugashik River 

Ugashik District 2,982 4,173 7,155 

Nushagak-Igushik District 65,783 33,000 98,783 

Togiak District 19.880 8,000 27,880 

Bristol Bay Total 93,716 19.674 41,000 154,390 

a Includes Paul's, King Salmon. and Big Creeks. 
b Includes Shosky Creek. 
c Includes Contact, Takayoto, and Gertrude Creeks. 
d Includes King Salmon River and Pumice, Old and Painter Creeks. 

Table 4. Chum salmon inshore run by river system, Bristol Bay, 1986. 

System 

Escapement 

Catch Index Total Run 

Naknek-Kvichak ~ i s t r i c t ~  262,925 

Egegik C)istrictb 94,666 

Dog Salmon River 
Mother ~oose' 

Ugashik District 111,112 

Nushagak-Igushik District 488,375 

Togiak District 270,057 

Bristol Bay Total 1,227,135 

a Branch River. 
b King Salmon River. 
d Includes King Salmon River and Pumice, Old and Painter Creeks. 



Table 5. Pink salmon inshore run by river system, Bristol Bay, 
1986. 

System 

-- - - -- 

Catch Escapement Run 

Branch River 
Naknek ~ i v e r ~  

Naknek-Kvichak District 106,919 538,919 

Egegik District b 

Ugashik OistrictC 

Nushagak-Igushik District 267,117 72,189 339,306 

Togiak District 24,404 80,000 104,404 

Total 401,287 587,039 988,326 

a Includes King Salmon, Pauls, and Big Creeks. 
b Egegik River. 
c Includes Pumice. Old and Painter Creeks and Mother Goose 

system. 

Table 6. Coho salmon inshore run by river system, Bristol Bay, 
1986. 

Escapement 

System Catch Index Total 

Naknek-Kvichak ~ i s t r i c t ~  

Egegik River b 

King Salmon ~iver' 

Egegik District 

Mother Goose d 

Upper Ugashik River 

Ugashik District 

Nushagak-Igushik District 

Togiak River 
Kulukak ~ i v e r ~  

Togiak District 

Bristol Bay Total 

a Branch River 
b Includes Shosky Creek. 
c Includes Contact, Takayoto, Gertrude Creeks and several small 

tributaries. 
d Includes Pumice, Old, and Painter Creeks, and Mother Goose 

system. 
e Inlcudes Kulukak lake and Tithe Creek ponds 



Table 7. Commercial salmon ca t ch  by p e r i o d  and species,  Naknek-Kvichak 
D i s t r i c t ,  1986. 

- - 

Catch (number o f  f i s h )  

P e r i  od D u r a t i o n  (h) Sockeye Chinook Chum P ink  Coho To ta l  

2-7  June 
9 

10 
11 
12 
13 
14 
15 
17 
18 
19 
2 0 
2 1 
24a 



Table 7 (page 2 o f  2) 

Catch (number o f  f i s h )  
-- 

Per iod Dura t ion  (h) Sockeye Chinook Chum Pink Coho Tota l  

23 J u l y  
2 4 
2 5 
2 6 
2 8 
2 9 
30 
3 1 
1 August 
2 

To ta l  

a Test f i s h  catches. 
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Table 9. Age, sex, fork length (mn), and weight (g) of sockeye salmon comnercial catch by period. Naknek-Kvichak District, 
1986. 

Age Group 

1.1 0.3 1.2 1.3 2.2 1.4 2.3 2.4 Total 

Sample Period 1: 16 June - 3 July 

Males 257 257 23,398 57,082 24.170 771 31,369 
Percent 0.09 0.09 8.00 19.51 8.26 0.26 10.72 
Mean Length 527 605 509 583 527 574 580 
Std. Error 3 2 3 8 3 
Sample Size 1 1 9 1 222 94 3 122 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 257 514 34,454 130,876 48.340 1.028 76,880 257 292.606 
Percent 0.09 0.18 11.77 44.73 16.52 0.35 26.27 0.09 100.00 
Mean Length 527 577 509 571 525 582 571 598 556 
Std. Error 3 1 :  2 8 1 1 
Sample Size 1 2 134 509 188 4 299 1 1.138 
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Table 9. (page 3 of 5) 

Age Group 

1.1 0.3  1.2 1 .3  2.2 1.4 2.3 2.4 Tota 1 

Sample Period 3: 7 - 10 July 
Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

-Cont inued- 



Table 9 .  (page 4 o f  5 )  

Age Group 

1.1 0.3  1.2 1 .3  2.2 1.4 2.3 2.4 Total 

Sample Period 4: 11 - 15 July 

Males 
Percent 
Mean Length 
Std. Error  
Sample Size 

Females 
Percent 
Mean Length 
Std. Error  
Sample Size 

Both Sexes 
Percent 
Mean Lenath 
Std. ~ r r i r  
Sample Size 



Table 9. (page 5 o f  5 )  

Age Group 

1.1 0.3 1 .2  1.3 2.2 1 .4  2.3 2.4 Tota 1 

A l l  Periods Combined 

Males 257 257 127,725 614,540 216,321 3,411 208.367 
Percent 0 .01  0 .01  4.42 21.25 7.48 0.12 7.20 
Mean Length 527 605 526 583 537 576 58 1 
Std. Error  3 1 2 3 7 2 
Sample Size 1 1 192 764 272 5 282 

Females 
Percent 
Mean Length 
Std. Error  
Sample Size 

I 
N 
w Both Sexes 
I Percent 

Mean Length 
Std. Error  
Sample Size 



Table 10. Age and sex composition of sockeye salmon est imated catch and escapement, Kvichak River ,  1986. 

Age Group 

1 . 1  0 .3  1.2 2.1 1 .3  2.2 1.4 2.3 2.4 Tota 1 

Catch 
Males 
Percent 

Females 
Percent 

Both Sexes 
Percent 

Escapement 
Males 
Percent 

Fema les  951 
Percent .05 

Both Sexes 951 
Percent .05 

Catch and Escapement 
Males 663 174,883 662 97,638 371,003 
Percent .03 8.90 .03 4.97 18.87 

Fema les  951 663 262,029 
Percent .05 .03 13.33 

Both Sexes 951 1,326 436,912 662 223,014 915.557 1,445 386,044 70 1,965,981 
Percent .05 .07 22.22 .03 11.34 46.57 .07 19.64 . O O  100.00 



Table 11. D a i l y  sockeye salmon escapement counts,  Kv ichak R iver ,  1986. 

D a i l y  Accumul a t  i ve Dai l y  Percent  Accumul a t  i ve 
Date Count Count o f  T o t a l  Percent  

June 26 
2 7 
2 8 
29 
3 0 

J u l y  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
2 3 
24 
2 5 
26 
2 7 



Table 12. Age, sex, fork length (mn), and weight (g) of sockeye salmon escapement by period, Kvichak River, 1986 

Age Group 

1.1 1.2 2.1 1.3 2 . 2  1.4 2.3 Total 

Sample Period 1: 4 - 11 Ju ly  

Ma les 
Percent 
Mean Length 
Std. Error  
Sample Size 

Fema 1 es 
Percent 
Mean Length 
Std. Error  
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error  
Sample Size 
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Table 13. Age and sex composi t ion o f  sockeye salmon est imated catch and escapement, Branch River ,  1986 

Age Group 

1 .1  0.3 1.2 1.3 2.2 1.4 2.3 2.4 To ta l  

Catch 
Males 257 139 26,786 41.066 8,169 541 1,766 7 78,731 
Percent .06 .04 6.75 10.35 2.06 .14 .44 . 00 19.84 

Fema l e s  
Percent 

Both Sexes 257 278 54,472 87.922 18,852 763 4,178 14 166,736 
Percent .06 .07 13.72 22.15 4.75 .19 1.05 . 00 42.01 

Escapement 
Males 79 
Percent .02 

Females 78 
Percent .02 

Both Sexes 157 
Percent .04 

Catch and Escapement 
Males 336 
Percent .08 

Females 78 
Percent .02 

Both Sexes 414 
Percent .10 
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Table 15. Daily sockeye salmon escapement counts ,  Naknek River,  1986. 

Daily Accumul a t  i ve Dai l y  Percent Accumul a t  i ve 
Date Count Count of Total Percent 

June 21 
2 2 
23 
24 
2 5 
26 
2 7 
2 8 
29 
30 

J u l y  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
2 1 
2 2 
23 
24 
2 5 
2 6 



Table 16. Age, sex, fork length (mn), and weight (g) of sockeye salmon escapement by period, Naknek River, 
1986. 

Age Group 

1 .2  1.3 2.2 1.4 2.3 3.3 Total 

Sample period: 22 June - 4 July 

Males 96,581 493,467 169,771 2,264 159,208 
Percent 4.88 24.95 8.58 0 .11  8.05 
Mean Length 468 589 49 7 63 5 588 
Std. Error 3 1 3 27 2 
Sample Size 128 654 225 3 211 

Females 26.409 663,994 126,762 2,264 234,661 2,264 1,056,354 
Percent 1.34 33.57 6 .41  0.11 11.87 0.11 53.41 
Mean Length 485 565 508 575 567 559 557 
Std. Error 5 1 2 23 1 1 1 
Sample Size 3 5 880 168 3 311 3 1,400 

Both Sexes 122,990 1,157,461 296,533 4,528 393,869 2,264 1,977,645 
Percent 6.22 58.53 14.99 0.23 19.92 0.11 100.00 
Mean Length 471 575 502 605 575 559 558 
Std. Error 3 1 2 18 1 1 1 
Sample Size 163 1,534 393 6 522 3 2,621 



Table 17. Commercial salmon ca tch  by p e r i o d  and species, Egegik D i s t r i c t ,  1986. 

Catch (number o f  f i s h )  

Per i  od Dura t i on  (h)  Sockeye Chinook Chum Pink Coho To ta l  

9 June 15 
10 24 
11 24 
12 24 
13 9 
16 15 
17 2 4 
18 24 
19 24 
20 9 
24a 
2 7 8 
2 8 3 



Table 17. (page 2 o f  2) 

Catch (number o f  f i s h )  

Per iod Dura t i on  (h )  Sockeye Chinook Chum Pink Coho Tota l  

26 9 
28 15 
29 J u l y  24 
30 24 
3 1 24 

1 August 24 
2 9 
4 15 
5 24 
6 24 
7 24 
8 24 
9 9 

11 15 
12 2 4 
13 24 
14 24 
15 9 
18 15 
19 24 
2 0 24 
2 1 24 
2 2 9 
2 5 15 
26 24 
2 7 24 
2 8 24 
29 9 
1 Sept. 15 
2 24 
3 24 
4 24 

To ta l  4,852,935 1,883 94,666 2,749 33,607 4,985,840 

a ADF&G t e s t  f i s h  catches. 



Table 18. Age and sex composit ion o f  sockeye salmon catch and escapement. Egegik D i s t r i c t ,  1986. 

Age Group 

1.1 0.3 1.2 2 .1  1.3 2.2 1.4 2.3 3.2 2.4 Tota l  

Catch 
Males 
Percent 

Females 
Percent 

Both Sexes 
Percent 

Escapement 
Males 2,820 120.062 11,566 32.188 314,380 
Percent .05 2.00 .19 .54 5.24 

I 
G) 
~n Females 
I Percent 

Both Sexes 2,820 226,649 11,566 69,723 ; 628,209 
Percent .05 3.77 .19 1.16 10.46 

Catch and Escapement 
Males 2.820 523,982 11,566 349,660 1,461,883 
Percent .05 8.73 .19 5.82 24.35 

Females 
Percent 

Both Sexes 2.820 4,064 981,256 11,566 916,465 3,216,597 
Percent .05 .07 16.34 .19 15.26 53.57 

a Does not  inc lude 430 King Salmon River  escapement. 



Table 19. Age, sex, fork length (mn), and weight (g) of sockeye salmon comnercial catch by period, Egegik District, 1986. 

Age Group 
- - 

0.3 1 .2  1.3 2.2 1.4 2.3 3 .2  Total 

Sample Period 1: 19 - 29 June 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 
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Table 19. (page 3 o f  5 )  

Age Group 

0.3 1.2 1.3 2.2 1.4 2.3 3.2 Total 

Sample Period 3: 5 - 10 Ju ly  

Males 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Females 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 2.54 2.21 
Std. E r ro r  0.13 
Sample Size 1 6 

Both Sexes 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 
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Table 19. (page 5 of 5) 

Age Group 

0.3 1.2 1.3 2.2 1.4 2.3 3.2 Total 

All Periods Canbined: 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Females 4.064 
Percent 0.08 
Mean Length 571 
Std. Error 
Sample Size 2 

Mean Weight 2.54 
Std. Error 
Sample Size ' 1 

Both Sexes 4,064 
Percent 0.08 
Mean Length 571 
Std. Error 
Sample Size 2 

Mean Weight 2.54 
Std. Error 
Sample Size 1 



Table 20. Daily sockeye salmon escapement counts, Egegik River, 1986. 

Daily Accumul a t  i ve Dai 1 y Percent Accumul a t  i ve 
Date Count Count of Total Percent 

June 23 
2 4 
25 
2 6 
27 
2 8 
29 
30 

July  1 
2 



Table 21. Age, sex, fork length (mn), and weight (g) o f  sockeye salmon escapement by period. Egegik River.  1986. 

Age Group 

1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 Total 

Sample Period 1: 25 June - 1 July 

Males 590 9,443 3,895 2,951 13,811 
Percent 0.88 14.16 5.84 4.42 20.71 
Mean Length 297 501 354 572 522 
Std. Error 4 4 4 5 3 
Sample Size 5 80 33 25 117 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 590 15,699 3.895 6,374 23,725 
Percent 0.88 23.54 5.84 9.56 35.58 
Mean Length 297 498 3 54 564 517 
Std. Error 4 2 4 3 2 
Sample Size 5 133 33 54 201 



Table 21. (page 2 of 6) 

Age Group 

1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 Total 

Sample Period 2: 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

2 - 5 July 

41,568 
12.20 

513 
4 

87 

25.801 
7.57 

501 
2 

54 

67,369 
19.78 

509 
2 

141 



Table 21. (page 3 of 6) 

Age Group 

1 . 1  1 . 2  2 . 1  1 . 3  2.2 1.4 2 .3  3 . 2  2 . 4  Total 

Sample Period 3: 6 - 8 July 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 



Table 21. (page 4 of 6) 

Age Group 

1.1 1.2 2.1 1.3 2.2 1.4 2.3 3.2 2.4 Total 

Sample Period 4: 9 - 11 July 

Males 783 8.807 39 1 1.957 29.552 
Percent 0.76 8.56 0.38 1.90 28.71 
Mean Length 329 52 1 3 64 59 1 54 1 
Std. Error 11 4 13 8 2 
Sample Size 4 45 2 10 151 

Females 12,721 1,957 33.661 
Percent 12.36 1.90 32.70 
Mean Length 500 552 515 
Std. Error 3 12 2 
Sample Size 65 10 172 

Both Sexes 783 21,528 
Percent 0.76 20.91 
Mean Length 329 509 
Std. Error 11 2 
Sample Size 4 110 



Table 21. (page 5 o f  6 )  

Age Group 

1 . 1  1 .2  2 . 1  1 .3  2 .2  1 .4  2.3 3 .2  2 .4  Total 

Sample Period 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

5: 12 - 15 July 



Table 21. (page 6 of 6) 

Age Group 

1.1  1.2 2 .1  1.3 2.2 1.4 2.3 3.2 2.4 Total 

A l l  Periods Combined 

Males 2,820 120,062 11.566 32.188 314.380 478 88,913 196 
Percent 0.24 10.43 1.00 2.80 27.31 0.04 7.72 0.02 
Mean Length 300 520 359 581 53 7 595 586 529 
Std. Error 3 2 5 4 1 2 
Sample Size 11 310 49 84 749 1 242 1 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 



Table 22. Commercial salmon catch by per iod and species, Ugashik D i s t r i c t ,  
1986. 

Catch (number o f  f i s h )  

Per iod Durat ion ( h )  Sockeye Chinook Chum Pink Coho Tota l  

30 May 
2 June 
3 
4 
5 
6 
7 
9 
10 
11 
12 
13 
14 
16 
17 
18 
19 
20 
2 1 



Table  22. (page 2 of 2) 

Catch (number o f  f i s h )  

P e r i  od D u r a t i o n  (h)  Sockeye Chinook Chum P ink  Coho T o t a l  

22 July  24 
2 3 24 
24 24 
2 5 24 
26 9 
2 8 15 
2 9 24 
30 2 4 
3 1 24 

1 August 24 
2 9 
4 15 
5 24 
6 24 
7 24 
8 24 

T o t a l  5,002,949 2,982 111,112 98 25,770 5 ,142,911 
- - 

a ADF&G t e s t  f i s h  catches.  



Table 23. Age and sex composition o f  sockeye salmon catch and escapement, Ugashik O i s t r i c t .  1986. 

Age Group 

Catch 
Males 7,104 
Percent .12 

Females 6,902 
Percent .ll 

Both Sexes 14,006 
Percent .23 

Escapement 
Males 
Percent 

Females 
Percent 

Both Sexes 
Percent 

Catch and Escapement 
Males 7,104 
Percent .12 

Females 6,902 
Percent .ll 

Both Sexes 14.006 420,811 719 2.550.163 2,215,171 9.750 786,087 2,532 5,203 6,004,442 
Percent .23 7.01 . O 1  42.47 36.89 .16 13.09 .04 .09 100.00 

a Does not include 9.780 Oog Salmon River and 4,310 Mother Goose System escapements. 



Table 24. Age, sex, fork length (mn), and weight (g) of sockeye salmon comnercial catch by period, Ugashik District, 1986. 

- - 

Age Group 

0.3 1 .2  1.3 2.2 1.4 2.3 3.2 2 . 4  Total 

Sample Period 1: 19 June - 7 July 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Ueight 3.45 2.00 
Std. Error 
Sample Size 1 1 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Ueight 
Std. Error 
Sample Size 

Both Sexes 2.532 141.811 1,000,273 587,501 
Percent 0.12 6.97 49.13 28.86 
Mean Length 58 7 527 581 53 7 
Std. Error 3.26 1.16 1.66 
Sample Size 1 56 395 232 

Mean Weight 3.45 1.96 3.24 2.50 
Std. Error 0.09 0.10 
Sample Size 1 2 2 1 6 



Table 24. (page 2 of  4) 

- Age Group 

Total 

Sample Period 2: 8 - 12 July 

Males 2,330 69,900 
Percent 0.16 4.82 
Mean Length 551 548 
Std. Error 5.85 
Sample Size 1 30 

Females 4,660 74,561 
Percent 0.32 5.14 
Mean Length 557 523 
Std. Error 2.50 5.29 
Sample Size 2 32 

Both Sexes 6.990 144.461 
Percent 0.48 9.97 
Mean Length 555 535 
Std. Error 2.50 3.93 
Sample Size 3 62 



Table 24. (page 3 of 4) 

Age Group 

0.3 1.2 1.3 2.2 1.4 2.3 3.2 2.4 Tota 1 

Sample Period 3: 13 - 17 July 

Males 2,242 40.352 260,046 374,376 4,484 116,572 
Percent 0.15 2.66 17.13 24.67 0.30 7.68 
Mean Length 590 541 597 549 568 582 
Std. Error 4.75 2.75 1.93 32.50 4.10 
Sample Size 1 18 116 167 2 52 

Mean Weight 
Std. Error 

I 
cn Sample Size 
w 
I Females 

Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 2.05 2.67 2.71 2.90 2.67 
Std. Error 0.42 0.17 0.17 0.10 
Sample Size 3 7 19 1 30 

-Continued- 



Table 24. (page 4 o f  4) 

Age Group 

0.3 1.2 1.3 2.2 1.4 2.3 3.2 2.4 To ta l  

A l l  Per iods Combined: 

Males 7,104 201,416 1,032,750 990,576 4.484 306,706 2.532 2,242 2,547,810 
Percent 0.14 4.03 20.64 19.80 0.09 6.13 0.05 0.04 50.93 
Mean Length 576 539 594 548 568 586 559 59 1 571 
Std. E r ro r  2.90 1.37 1.20 32.50 2.50 0.82 
Sample Size 3 84 432 420 2 129 1 1 1.072 

Mean Weight 3.45 2.09 3.47 2.88 
Std. E r r o r  0.42 0.16 0.15 
Sample Size 1 3 16 14 

Females 6.902 172,285 1,096,368 860.045 317,297 
Percent 0.14 3.44 21.91 17.19 6.34 
Mean Length 553 519 572 530 573 
Std. E r ro r  2.50 3.35 1.01 1.30 ' 2.06 
Sample Size 3 73 456 366 132 

Mean Weight 
Std. E r ro r  
Sample Size 

Both Sexes 14,006 373,701 2,129,118 1,850,621 4,484 624,003 2.532 4,484 5,002,949 
Percent 0.28 7.47 42.56 36.99 0.09 12.47 0.05 0.09 100.00 
Mean Length 565 53 0 582 540 568 579 559 59 2 562 
Std. E r r o r  2.50 2.20 0.84 0.88 32.50 1.61 0.55 
Sample Size 6 157 888 786 2 261 1 2 2.103 

Mean Weight 3.45 1.99 3.05 2.62 
Std. E r ro r  0.42 0.09 0.10 
Sample Size 1 5 28 25 



Tab le  25.  D a i l y  sockeye salmon escapement counts,  Ugashik R i ve r ,  1986. 

D a i l y  Accumul a t i v e  Dai l y  Percent  Accumul a t i v e  
Date Count Count o f  To ta l  Percent  
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Table 26. (page 2 of 4 )  

Age Group 

1 . 2  2 . 1  1 . 3  2 . 2  1.4 2 .3  2 . 4  Total 

Sample Period 2 :  15 - 17 July 

Males 3 ,146  
Percent 0.84 
Mean Length 517 
Std. Error 5 
Sample Size 4 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 



Table 26. (page 3 of 4) 

Age Group 

1.2 2 . 1  1.3 2.2 1.4 2.3 2.4 Total 

Sample Period 3: 18 - 23 July 

Hales 5,749 
Percent 2.15 
Mean Length 486 
Std. Error 13 
Sample Size 8 

Females 12,216 719 68,984 74,014 1,437 26,588 719 184,677 
Percent 4.57 0.27 25.81 27.69 0.54 9.95 0.27 69.09 
Mean Length 502 486 575 509 54 2 569 568 542 
Std. Error 5 2 2 49 5 1 
Sample Size 17 1 9 6 103 2 3 7 1 257 

Both Sexes 17,965 719 104,193 100.602 2,156 40,960 719 267,314 
Percent 6.72 0.27 38.98 37.63 0.81 15.32 0.27 100.00 
Mean Length 497 486 585 515 570 58 1 568 551 
Std. Error 5 2 2 49 4 1 
Sample Size 25 1 145 140 3 57 1 372 



Table 26. (page 4 of 4) 

Age Group 
- - - 

1.2 2.1 1.3 2.2 1.4 2.3 2.4 Total 

All Periods Combined 

Males 17,158 
Percent 1.71 
Mean Length 525 
Std. Error 7 
Sample Size 23 

Females 29.952 
Percent 2.99 
Mean Length 502 
Std. Error 5 
Sample Size 40 

Both Sexes 47,110 
Percent 4.70 
Mean Length 510 
Std. Error 4 
Sample Size 63 



Table 27.  C m r c i a l  salmn catch by period and species, Nushagak 
District. 1986. 

Number of Fish 

Period Time Sockeye Chinook Chum Pink Coho Total 

26 May 24 
2 7 24 
28 24 
29 24 
30 24 
3 1 9 

2 June 15 
3 24 
4 24 
5 24 
6 24 
7 12 

12 9 

1 August 9 
4 15 

Total 

a Large mesh chinook gill net gear prohibited. 
Igushik sect ion open; Nushagak sect ion closed. 
Nushagak section open 4:00 a.m. through 12:OO midnight. Igushik section open 
the entire 24 hour period. 



Table 28. Age and sex composition o f  sockeye salmon catch and escapement, Nushagak-Igushik D i s t r i c t ,  1986. 

Age Group 

0.2 1.1 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

catcha 
Males 15.543 
Percent .33 

Females 4.937 
Percent .ll 

Both Sexes 20.480 
Percent .44 

Escapement b 

Males 4,744 1,225 4,140 148,704 280 677,801 18,525 
Percent .10 .03 .09 3.19 .01 14.52 .40 

Fema les 604 
Percent .Ol 

Both Sexes 5.348 1,225 16,519 322.210 '280 1,433.579 41,713 1,110 126,294 1,948,278 
Percent .ll .03 .35 6.90 .01 30.71 .89 .02 2.71 41.74 

Catch and ~ s c a ~ e m e n t ~ ' ~  
Males 20,287 1,225 102.136 362,469 3,058 1,396,807 34,423 2,910 121,533 2,044,848 
Percent .43 .03 2.19 7.77 .07 29.93 .74 .06 2.60 43.81 

Females 5,541 
Percent .12 

Both Sexes 25.828 1.225 270,081 715,745 11,696 3,276,617 68,966 6,223 291,210 4,667,591 
Percent .55 .03 5.79 15.33 .25 70.20 1.48 .13 6.24 100.00 

a Includes 154,013 Igushik beach setnet catch. 
Does not include 168.340 Nushagak-Mulchatna escapement, 16,780 Snake River escapement. 



Table 29. Age, sex, fork length (mn), and weight (g) of sockeye salmon comnercial catch by period, Nushagak-Igushik D i s t r i c t .  
1986. 

Age Group 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 ~ o t a l ~  

Sample Period 1: 30 June 

Males 221 1,413 1,192 
Percent 1.04 6.67 5.62 
Mean Length 434 557 517 
Std. E r ro r  22 6 5 
Sample Size 5 32 27 

Mean Weight 1.08 2.53 2.12 
Std. E r ro r  0.13 0.11 
Sample Size 1 10 7 

Females 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. E r ro r  
Sample Size 

Both Sexes 221 2,340 2,075 
Percent 1.04 11.04 9.79 
Mean Length 434 555 517 
Std. Error  22 4 4 
Sample Size 5 53 47 

Mean Weight 1.08 2.59 2.12 
Std. Error  0.08 0.08 
Sample Size 1 16 16 

a Does not include 154,013 from Igushik Beach setnet catch (Table 30).  



Table 29. (page 2 o f  4) 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 ~ o t a l ~  

Sample Period 2: 1 - 3 Ju ly  

Males 5.557 29,172 33,340 2,778 187,537 4.167 2,778 19,448 284,777 
Percent 0.81 4.26 4.87 0.41 27.38 0.61 0.41 2.84 41.58 
Mean Length 431 557 510 61 7 577 555 632 596 566 
Std. Error  8 11 9 23 2 26 7 2 
Sample Size 4 21 24 2 135 3 2 14 205 

Mean Weight 
Std. E r ro r  
Sample Size 

Females 2.778 47.231 25,005 
Percent 0.41 6.90 3.65 
Mean Length 476 548 484 
Std. Error  75 4 8 
Sample Size 2 34 18 

Mean Weight 
Std. Error  
Sample Size 

Both Sexes 8.335 76,403 58,345 2,778 480,648 4,167 2,778 51,399 684.853 
Percent 1.22 11.16 8.52 0.41 70.18 0.61 0.41 7.51 100.00 
Mean Length 446 552 499 617 563 555 632 577 557 
Std. Error  26 5 6 23 1 26 3 1 
Sample Size 6 55 42 2 346 3 2 ~7 493 

Mean Weight 
Std. Error  
Sample Size 

a Does not  include 154,013 from Igushik Beach setnet catch (Table 30) .  

-Continued- 



Table 29. (page 3 of 4) 

Age Group 

Sample Period 3: 4 July - 21 August 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

a Does not include 154,013 from Igushik Beach setnet catch (Table 30) 

-Continued- 
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Table 30. Age, sex, fork length (mn), and weight (g) of sockeye salmon comnercial catch by period, Igushik-beach set net 
f i shery ,  1986. 

Age Group 

0.2 0.3 1.2 1.3 2.2 2.3 Total 

Sample period: 

Ma les 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Females 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error  
Sample S f ze 

Mean Weight 
Std. Error  
Sample Size 

9 - 10 Ju ly  

1,127 
0.73 

406 
10 
3 

1,127 
0.73 

406 
10 
3 



Table 31.  Age and sex composition o f  sockeye salmon estimated catch and escapement, Wood River.  1986. 

Age Group 

1 . 1  1 .2  1 .3  2.2 1 .4  2.3 Total  

Catch 
Males 
Percent 

Females 
Percent 

Both Sexes 
Percent 

Escapement 
Males 1,225 
Percent .07 

Females 
Percent 

Both Sexes 1,225 
Percent .07 

Catch and Escapement 
Males 1.225 
Percent .07 

Females 
Percent 

Both Sexes 1,225 
Percent .07 



T a b l e  32. D a i l y  sockeye salmon escapement coun ts ,  Wood R i v e r ,  1986. 

D a i l y  Accumul a t i  ve  D a i l y  P e r c e n t  Accumul a t  i ve 
Da te  Count Count o f  T o t a l  P e r c e n t  

June 17 
18 
19 
20 
2 1 
2 2 
23 

J u l y  1 
2 



Table 33. Age, sex, fork length (mn) , and weight (g) of sockeye salmon escapement by period, Wood River. 
1986. 

Age Group 

1.1 1.2 1 .3  2.2 1.4 2.3 Total 

Sample Period 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Fema les 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

1: 1 - 9 July 



Table 33. (page 2 o f  3) 

Age Group 

1.1 1.2 1.3 2.2 1.4 2.3 Tota 1 
-- 

Sample Per iod 2: 10 - 15 July 

Males 684 78,668 205,220 8,893 
Percent 0.12 14.09 36.76 1.59 
Mean Length 347 509 574 522 
Std. E r r o r  4 1 9 
Sample Size 1 115 300 13 

Females 
Percent 
Mean Length 
Std. E r r o r  
Sample Size 

Both Sexes 684 166.228 350,242 19,838 
Percent 0.12 29.78 62.75 3.55 
Mean Length 347 499 562 507 
Std. E r r o r  2 1 : 5 
Sample S ize 1 243 512 29 



Table 33. (page 3 o f  3 )  

Age Group 

1 .1  1.2 1.3 2.2 1.4 2 .3  Total  

A1 1 Periods Combined 

Males 1.225 
Percent 0 .15  
Mean Length 336 
Std. Error 4 
Sample Size 3 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 1,225 
Percent 0.15 
Mean Length 336 
Std. Error 4 
Sample Size 3 



Table 34. Age and sex composition o f  sockeye salmon estimated catch and escapement, Igushik River. 1986. 

Age Group 

Total 

Catch 
Ha les 1,127 2,629 18,970 151,068 3,862 15.982 193,638 
Percent .13 .30 2.16 17.23 .44 1.82 22.09 

Females 
Percent 

Both Sexes 1,127 6,385 35,614 483,569 6,491 35.821 569,007 
Percent .13 .73 4.06 55.16 .74 4.09 64.90 

Escapement 
Males 
Percent 

Females 
Percent 

Both Sexes 
Percent 

Catch and Escapement 
Males 1,127 2,629 28,722 244,991 5,081 23,045 305,595 
Percent .13 .30 3.28 27.94 .58 2.63 34.86 

Females 
Percent 

Both Sexes 1.127 6,385 56,486 752,512 7,710 52,515 876,735 
Percent .13 .73 6.44 85.83 .88 5.99 100.00 

a Does not include Igsuhik beach setnet catch o f  154,013. 



Table 35. D a i l y  sockeye salmon escapement counts,  I g u s h i k  R iver ,  1986. 

D a i l y  Accumul a t  i ve Dai 1 y Percent Accumul a t  i ve 
Date Count Count o f  T o t a l  Percent  

June 30 
J u l y  1 

2 



Table 36. Age, sex, f o r k  l eng th  (mn), and weight (g)  o f  sockeye salmon 
escapement by per iod ,  Igush ik  R i ve r ,  1986. 

Age Group 

1.2 1.3 2.2 2.3 T o t a l  

Sample Per iod  

Males 
Percent 
Mean Length 
Std.  E r r o r  
Sample S ize  

Females 
Percent 
Mean Length 
Std.  E r r o r  
Sample S ize  

Both Sexes 
Percent 
Mean Length 
Std .  E r r o r  
Sample S ize  

Sample Pe r i od  

46 667 

2: 10 - 15 July 

Males 7,817 68,399 
Percent 3.60 31.48 
Mean Length 574 597 
Std.  E r r o r  9 2 
Sample S ize  24 210 

Females 7,491 119.861 
Percent 3.45 55.17 
Mean Length 539 559 
Std.  E r r o r  9 1 
Sample S ize  23 3 68 

Both Sexes 15,308 188,260 
Percent 7.05 86.66 
Mean Length 557 573 
Std.  E r r o r  6 1 
Sample S ize  47 578 



Table 36. (page 2 o f  2) 

Age Group 

1.2 1.3 2.2 2.3 To ta l  

A l l  Per iods Combined 

Males 9,752 93,923 1,219 7,063 111.957 
Percent 3.17 30.52 0.40 2.30 36.38 
Mean Length 568 59 7 579 59 1 594 
Std. E r r o r  7 2 15 5 2 
Sample Size 40 42 1 5 33 499 

Fema 1 es 11,120 175.020 
Percent 3.61 56.87 
Mean Length 529 560 
Std. E r r o r  6 1 
Sample Size 53 824 

Both Sexes 20,872 268,943 1.219 16,694 307.728 
Percent 6.78 87.40 0.40 5.42 100.00 
Mean Length 547 573 579 575 57 1 
Std. E r r o r  5 1 15 4 1 
Sample Size 93 1.245 5 7 2 1,415 



Table 37. Age and sex composition of sockeye salmon estimated catch and escapement. Nuyakuk-Nushagak-Mulchatna system, 1986 

Age Group 

0.2 1.1 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

Catch 
Males 14,416 
Percent .66 

Fema les 4.937 
Percent .23 

Both Sexes 19,353 
Percent .88 

~ s c a ~ e m e n t ~  
Males 126,399 655 57,633 70,076 2,620 275.066 655 655 23,577 557,336 
Percent 5.78 .03 2.64 3.20 .12 12.58 .03 .03 1.08 25.49 

Females 5.894 
Percent .27 

Both Sexes 132.293 655 136,878 86.449 3,930 573.055 1,310 1,310 54,358 990,238 
Percent 6.05 .03 6.26 3.95 .I8 26.20 .06 .06 2.49 45.28 

Catch and ~sca~ement" 
Males 140,815 655 153,000 144,302 5,398 559,070 1,115 3,565 50,596 1,058,516 
Percent 6.44 .03 7.00 6.60 .25 25.56 .05 .16 2.31 48.40 

Females 10,831 
Percent .50 

Both Sexes 151.646 655 384,055 177,991 15,346 1,320,203 2,019 5,780 129,177 2,186,872 
Percent 6.93 .03 17.56 8.14 .70 60.37 .09 .26 5.91 100.00 

a escapement includes 821,898 in the Nuyakuk River and 168,340 in the Nushagak-Mulchatna Rivers. 



Tab le  38. D a i l y  sockeye salmon escapement counts,  Nuyakuk R i ve r ,  1986. 

D a i l y  Accumul a t  i ve Dai l y  Percent  Accumul a t  i ve 
Date Count Count o f  T o t a l  Percent  

June 30 
J u l y  1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 



Table 39. Age, sex, fork length (n), and weight (g) of sockeye salmon escapement by period, Nuyakuk River, 1986. 

Age Group 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

Sample Period 1: 8 - 14 July 

Males 1.120 1,120 7,003 280 93,838 840 
Percent 0.43 0.43 2.68 0.11 35.91 0.32 
Mean Length 461 519 487 645 566 468 
Std. Error 14 2 7 8 1 2 7 
Sample Size 4 4 2 5 1 335 3 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 1,120 5.042 14,006 280 208,402 1,120 84 0 30,532 261,342 
Percent 0.43 1.93 5.36 0.11 79.74 0.43 0.32 11.68 100.00 
Mean Length 461 530 484 64 5 550 467 543 555 546 
Std. Error 14 7 5 : 1 27 13 2 1 
Sample Size 4 18 50 1 744 4 3 109 933 



Table 39. (page 2 o f  3) 

Age Group 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

Sample Period 2: 15 - 22 Ju ly  

Males 
Percent 
Mean Length 
Std. Error  
Sample Size 

Females 
Percent 
Mean Length 
Std. Error  
Sample Size 

Both Sexes 4,228 11,471 
Percent 0.75 2.05 
Mean Length 446 53 7 
Std. E r ro r  15 4 
Sample Size 7 19 



Table 39. (page 3 o f  3) 

Age Group 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Tota 1 

A 1  l Periods Combined 

Males 4.744 
Percent 0.58 
Mean Length 439 
Std. E r r o r  12 
Sample Size 10 

Females 604 
Percent 0.07 
Mean Length 525 
Std. E r ro r  
Sample Size 1 

Both Sexes 5.348 
Percent 0.65 
Mean Length 449 
Std. E r r o r  12 
Sample Size 11 



Table 40. Age, sex, fork length (mn), and weight (g) of chinook salmon comnercial catch by period, Nushagak-Igushik District, 
1986. 

Age Group 

1.1 1.2 1.3 2.2 1.4 2.3 1.5 2.4 2.5 Total 

Sample Period 1: 3 - 19 June 

Males 65 259 11,603 
Percent 0.18 0.71 31.80 
Mean Length 495 549 734 
Std. Error 24 4 
Sample Size 1 4 179 

Mean Weight 1.99 6.62 7.24 
Std. Error 2.45 0.22 
Sample Size 1 2 45 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 



Table 40. (page 2 o f  3 )  

Age Group 

1.1 1.2 1 . 3  2 . 2  1 . 4  2.3 1.5 2.4 2.5 Total 

Sample Period 2: 20 June - 13 July  

Males 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Fema les 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 



Table 40. (page 3 o f  3) 

Age Group 

1.1 1.2 1.3 2.2 1.4 2.3 1.5 2.4 2.5 To ta l  

A l l  Per iods Cmbined 

Males 65 1,960 19,198 122 12,599 6 1 2,196 255 
Percent 0.10 2.98 29.18 0.19 19.15 0.09 3.34 0.39 
Mean Length 495 526 735 52 7 825 654 898 883 
Std. E r r o r  9 4 55 5 12 28 
Sample S ize 1 32 304 2 200 1 3 5 4 

Mean Weight 1.99 5.28 7.22 
Std. E r r o r  1.32 0.24 
Sample S ize 1 9 74 

Females 
Percent 
Mean Length 
Std. E r r o r  
Sample S ize 

Mean Weight 
Std. E r r o r  
Sample Size 

Both Sexes 65 2.086 25,251 122 31.011 243 6,563 381 61 65,783 
Percent 0.10 3.17 38.39 0.19 47.14 0.37 9.98 0.58 0.09 100.00 
Mean Length 495 540 7 53 527 842 761 902 883 892 803 
Std. E r r o r  9 3 55 3 24 5 28 2 
Sample S ize 1 34 401 2 492 4 104 6 1 1,045 

Mean Weight 1.99 5.28 7.86 
Std. E r r o r  1.32 0.20 
Sample S ize 1 9 100 



Table 41. Age, sex, f o r k  l e n g t h  (mm), and weight  (g) o f  ch inook 
salmon escapement by p e r i o d  i n  Nushagak- I gush i  k D i s t r i c t ,  
1986. 

- - -  

Age Group 

1.3 1.4 1.5 T o t a l  

Sample pe r i od :  5 - 15 August 

Ma1 es 9,128 7,021 16,149 
Percent  27.66 21.28 48.94 
Mean Length 707 873 779 
Std.  E r r o r  17 18 12 
Sample S i ze  13 10 2 3 

Females 4,213 11,936 702 16,851 
Percent  12.77 36.17 2.13 51.06 
Mean Length 818 879 894 865 
Std.  E r r o r  23 6 7 
Sample S i ze  6 17 1 2 4 

Bo th  Sexes 13,341 18,957 702 33,000 
Percent  40.43 57.45 2.13 100.00 
Mean Length 742 877 894 823 
Std.  E r r o r  14 8 7 
Sample S i ze  19 27 1 4 7 



Table 42 .  Age, sex, f o r k  l eng th  (mm), and weight (g) o f  chum 
salmon commercial ca tch  by p e r i o d  ca tch  i n  Nushagak-Igushi k 
D i s t r i c t ,  1986. 

Age Group 

0.2 0.3 0.4 Tota l  

Sample per iod :  

Ma1 es 
Percent 
Mean Length 
Std. E r r o r  
Sample S ize  

Mean Weight 
Std. E r r o r  
Sample S ize  

Femal es 
Percent 
Mean Length 
Std. E r r o r  
Sample Size 

Mean Weight 
Std. E r r o r  
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. E r r o r  
Sample S ize  

Mean Weight 
Std. Error 
Sample S ize  

3 - 14 J u l y  



Table 43. Age, s ex ,  f o r k  l eng th  (mm), and weight (g)  o f  chum salmon escapement 
by pe r iod  i n  Nushagak River ,  1986. 

Age Group 

0.3 0.4 1.3 0.5 Total 

Sample per iod :  25 June - 12 J u l y  

Ma1 e s  90,508 24,882 
Percent  45.19 12.42 
Mean Length 59 1 61 1 
Std .  E r ro r  2 4 
Sample S i z e  29 1 80 

Femal es 71,536 11,819 
Percent  35.71 5.90 
Mean Length 554 574 
Std .  E r ro r  2 6 
Sample S i z e  230 3 8 

Both Sexes 162,044 36,701 
Percent  80.90 18.32 
Mean Length 575 599 
Std .  E r ro r  1 3 
Sample S i z e  52 1 118 



Table 44. Age, sex, f o r k  l eng th  (mm) , and weight (g) o f  coho salmon commerci a1 
ca tch  by per iod,  Nushagak River,  1986. 

Age Group 

1.1 2.1 3.1 2.2 T o t  a1 

Sampl e pe r iod  : 4 August 

Ma1 es 
Percent 
Mean Length 
Std. E r r o r  
Sample Size 

Mean Weight 
Std. E r r o r  
Sample Size 

Females 
Percent 
Mean Length 
Std. E r r o r  
Sample Size 

Mean Weight 
Std. E r r o r  
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. E r r o r  
Sample S ize  

Mean Weight 
Std. E r r o r  
Sample Size 



Tab le  45. Commercial salmon ca tch  by p e r i o d  and species,  Togiak 
D i s t r i c t ,  1986. 

Number o f  F i s h  

P e r i  od Sockeye Chinook Chum P i n k  Coho T o t a l  

10 June 
11 
12 
13 
16 
17 
18 
19 
2 0 
2 1 
2 3 
2 4 
2 5 
2 6 
27 
28 
3 0 

1 J u l y  
2 
3 
4 
5 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
2 1 
22 
23 
2 4 



Tab le  45. (page 2 o f  2) 

Number o f  F i s h  

Per i od Sockeye Chinook Chum Pink 

~p 

Coho Total  

25 J u l y  
26 
28 
29 
30 
3 1 

1 August 
2 

1 September 
2 

Tot a1 308,688 19,880 270,057 24,404 48,306 671,335 



Table 46. Age and sex composi t ion o f  sockeye salmon ca tch  and escapement. Togiak D i s t r i c t ,  1986. 

Age Group 

Catch 
Males 
Percent 

Females 
Percent 

Both Sexes 
Percent 

Escapement 
Males 139 
Percent .03 

Females 
Percent 

Both Sexes 139 
Percent .03 

Catch and Escapement 
Males 139 
Percent .03 

Females 
Percent 

Both Sexes 139 
Percent .03 

a Does not  i nc lude  escapements t o  lower Togiak R i ve r  and t r i b u t a r i e s ,  Kulukak and o the r  systems (Table 1 )  



Table 47. Age, sex, fork length (mn), and weight (g) o f  sockeye salmon comnercial catch by period, 
Togiak D i s t r i c t ,  1986. 

Age Group 

1.2 1.3 2.2 1 . 4  2.3 2.4 Tota 1 

Sample Period 1: 17 - 30 June 

Males 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Fema 1 es 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 2.26 3.08 2.85 3.85 3.23 
Std. Error  0.22 0.04 0.17 
Sample Size 4 108 1 1 15 



Table 47. (page 2 o f  5) 

Age Group 

1.2 1.3 2.2 1.4 2.3 2.4 Tota 1 

Sampleper iod 2: 1 - 7 ~ u l y  

Males 3.119 26,132 
Percent 4.74 39.71 
Mean Length 516 581 
Std. E r ro r  5 1 
Sample Size 29 243 

Mean Weight 3.94 3.47 
Std. E r r o r  0.11 
Sample Size 1 8 

Females 
Percent 
Mean Length 
Std. E r r o r  
Sample Size 

Mean Weight 
Std. E r r o r  
Sample Size 

Both Sexes 4,732 59,254 108 
Percent 7.19 90.03 0.16 
Mean Length 514 563 565 
Std. E r r o r  4 1 
Sample Size 44 551 1 

Mean Weight 3.32 3.17 
Std. E r r o r  0.07 
Sample Size 2 13 



Table 47. (page 4 o f  5) 

Age Group 
- 

1.2 1.3 2.2 1.4 2.3 2.4 Tota l  

Sample Per iod 4: 15 - 23 J u l y  

Males 10,521 28,408 3,156 
Percent 10.25 27.67 3.07 
Mean Length 532 578 54 6 
Std. E r r o r  3 2 3 
Sample Size 7 0 189 2 1 

Mean Weight 2.75 3.63 2.91 
Std. E r r o r  0.13 0.07 0.08 
Sample Size 17 46 4 

Females 
Percent 
Mean Length 
Std. E r r o r  
Sample Size 

Mean Weight 
Std. E r r o r  
Sample Size 

Both Sexes 25,551 66.284 5,561 
Percent 24.89 64.57 5.42 
Mean Length 517 561 535 
Std. E r r o r  2 1 3 
Sample Size 170 441 37 

Mean Weight 2.45 3.21 2.65 
Std. E r r o r  0.07 0.04 0.08 
Sample Size 49 105 8 



Table 47. (page 5 of 5) 

Age Group 

1.2 1.3 2.2 1 .4  2.3 2.4 Total 

All Periods Combined 

Males 18,857 
Percent 6.11 
Mean Length 530 
Std. Error 2 
Sample Size 134 

Mean Weight 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 2.22 
Std. Error 0.06 
Sample Size 40 

Both Sexes 41,219 
Percent 13.35 
Mean Length 517 
Std. Error 1 
Sample Size 286 

Mean Weight 2.57 
Std. Error 0.05 
Sample Size 63 



Tab le  48. D a i l y  sockeye salmon escapement counts,  Togiak Lake, 1986. 

D a i l y  Accumulat ive D a i l y  Percent  Accumul a t i v e  
Date Count Count o f  T o t a l  Percent  

J u l y  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
2 3 
2 4 
2 5 
26 
2 7 
2 8 
2 9 
30 
3 1 

August 1 
2 
3 
4 
5 
6 
7 
8 



Table 49. Age. sex, fork length (m) . and weight (g) of sockeye salmn escapement by period, Togiak Lake. 
1986. 

Age Group 

'eriod 1: 10 - 21 July 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Fema les 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

Sample Period 2: 22 - 29 July 

Males 139 
Percent 

17.016 
0.12 

36,963 
14.81 

279 
32.16 0.24 

69 7 55,094 

Mean Length 340 523 588 525 0.61 47.94 
Std. Error 3 2 15 585 567 
Sample Size 1 122 265 2 7 2 5 395 

Females 
Percent 

23,293 35,846 
20.27 

279 
31.19 

139 
0.24 

2 79 
0.12 

59,836 
Mean Length 501 554 465 0.24 550 

52.06 
Std. Error 2 2 30 563 533 
Sample Size 167 257 2 

13 
1 

1 
2 429 

Both Sexes 139 
Percent 

40,309 
0.12 

72,809 
35.07 

558 
63.35 

139 
0.49 

976 114,930 
Mean Length 340 510 571 

0.12 
495 

0.85 
550 

100.00 
Std. Error 2 1 17 579 549 
Sample Size 1 289 522 4 6 1 

1 
7 824 



Table 49. (page 2 o f  2 )  

Age Group 

1.1 1.2 1.3 2 . 2  1.4 2.3 Total 

All Periods Combined 

Males 139 
Percent 0.08 
Mean Length 340 
Std. Error 
Sample Size 1 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Both Sexes 139 
Percent 0.08 
Mean Length 340 
Std. Error 
Sample Size 1 



Table 50. Age, sex, fork length (m), and weight (g)  o f  chinook salmon comnercial catch by period, Togiak D i s t r i c t .  1986. 

Age Group 

1.2 1.3 2.2 1.4 2.3 1.5 2.4 1.6 2.5 Tota 1 

Sample period: 16 June - 9 Ju ly  

Males 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Females 
Percent 
Mean Length 
Std. Error  
Sample Size 

Mean Weight 
Std. Error  
Sample Size 

Both Sexes 3,625 9,721 199 3,267 717 1,793 
Percent 18.23 48.90 1 .OO 16.43 3.61 9.02 
Mean Length 535 720 514 793 705 895 
Std. Error  5 4 9 8 11 8 
Sample Size 9 1 244 5 82 18 45 

Mean Weight 2.95 7.69 2.04 9.24 7.18 12.84 
Std. Error  0.11 0.22 0.61 0.93 0.79 
Sample Size 30 7 1 1 26 4 13 



Table 51. Age, sex, fork length (mn), and weight (g) of chum salmon 
comnercial catch by period, Togiak District, 1986. 

Age Group 

0.2 0.3 0 .4  0.5 Total 

Sample period: 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Veight 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

18 June - 23 July 



Table 52. Age, sex, fork length (n), and weight (g) of coho 
salmon comnercial catch by period, Togiak River, 1986. 

Age Group 

1.1 2 . 1  3.1 Total 

Sample period: 19 August 

Males 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Females 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 

Both Sexes 
Percent 
Mean Length 
Std. Error 
Sample Size 

Mean Weight 
Std. Error 
Sample Size 





APPENDIX 



Appendix A. Catch and escapement o f  sockeye salmon i n  Togiak and Kulukak sections o f  Togiak D i s t r i c t .  

TOGIAK 

CATCH ESCAPEMENT 
Year Togiak Lake River othera Total 

KULUKAK & OTHERS 

CATCH ESCAPEMENT 
Kulukak Other t o t a l  Kulukak 

a Other escapement from Gechiak, Pungokepuk, Ongivinuck, Ungal ikthluk/Kukayachagak, and other minor r i v e r  systems 

Other catch from Osviak, Matogak, Cape Peirce, and Ungal ikthluk sections. 



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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